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MATEMATHKA 


Axagemuk II. AJIEKCAH])POBEu{B..’ MOHOMAPEB 


O BUKOMIMAKTHbIX PACUIMPEHHSX 
TONOJIOTHYECKHX MPOCTPAHCTB 


1. B pa6ore (1), ony6nnuKoBaHHoh B 1939 r. nox 3sTHM xe 3arsaBHeM, 
nepBblit M3 aBTOPOB HacTOsIMeH 3aMeTKH JaJI HOBbIH MeTOJ nocTpoeHHa paculu- 
peHuH TOMOOrMyecKHX MpPOCTpaHCTB M MpHMeHHJI ero, B YaCTHOCTH, K HOBOMY 
MOCTpOeCHHIO MAKCHMaJIbHOrO OuKOMMaKTHOrO pacuiMpeHua BX («pacuiMpenna 
Croxa — Uexa») Bovine peryapHoro npoctpaHcTBa X. Bnocsegcraun C. B. Bo- 
MHH (7) NIpHMeHHJI TOT 2e MeTOM K MNOCTPOeHHIO psifla HOBbIX pactuMpennit 
TONOJOrHYeCKUX MpocTpaHcTB, NOYepKHYB 9THM eFO B 3HaUHTeJIbHOM cTeneHH 
yHuBepcaibHbit xapaktep. Tor xe MeTO, mo cyulecTBy mpuMenaer u Ppelizen- 
TaJib B paOotax (?, 4), He MOJyuan, OfHAaKO, BCX OMKOMMAKTHBIX pacuiupe- 
HMM JaHHOrO MpocTpaHcTBa. Sakauy MOcTpoOeHuA BceX OuUKOMNAKT- 
HbIX paCUlMpeHHH BNHONHE peryaApHOrTO mpocTpaHcTBa 
BHepBble NoWHOCTHIO pemaeT IO. M. CmMupuHos (°), npamenaag B He- 
CKOJIbKO BAJOH3MCHEHHOM Bie Bce TOT Ke MeTOX padoTsl (1) u KoMOuHUpys ero 
¢ MOHATHeM OsM30cTH BCMbBICIe B. A. Edbpemosuya. Metog, 0 KoTOpoM HJeT ped 
H KOTOPbIM MBI TIOJIb3yeMCA BCe BPeCMA B HaCTOAMeH 3aMeTKe, OCHOBaH Ha 
MOHATHH «NO RUYMHEHH AD HIM YCHMeCHHHOrTO BKJwUueHHA A<B 
OJHOrO MHOKecTBa B Wpyroe. IIpu 9yTom B padore (1) paccMaTpHBaloTcs B mpH- 
Me€HeHHH K OTKPbITbIM MHOXKECTBAM [Ba BHJla MOLYHHeEHUA: perysapHoe H’ < H, 


ecuiM 3aMbikaHHe [H’] CH, u BnowHe peryaspHoe H’< H, ecau [H’] dyuk- 


IIMOHaJIbHO oTyemuMo OT X \ HH. Ilocne Toro Kak BBeJeHO TO HJIM MHOe NOL- 
YMHeHHe VU, CHCT€Ma OTKPbITbIX MHOXKECTB § = {H} Ha3bIBaeTCA I paBU I bHOH 
B CMBICJI€ 9TOrO NOMYMHEHHA V, eCJIH KO BcAKOMy Hf €&é valigerca MOYHHeHHOe 
emy H’€&. LlesrpupoBaHHble mpaBHJbHbIe cucTeMbl & = {1}, MaKCHMaJIbHbIe 
110 OTHOUICHHIO K COBOKYHHOCTH JBYX CBOHCTB: WeHTPpHpOBaHHOCTH HH Mpa- 
BHJIbHOCTH Ha3bIBalOTCH KKOHILAMH» B CMbICJe MOLYHHeEHHA VU UH Mpocro 
U-KOHWaMH. OHH OODABJIAIOTCA TOUKAMH OKPeCTHOCTHOTO MpocTpaHcTBa VX, 
OTKpbITad 6a3a KOTOporoO COCTOHT H3 BCeX MHOxecTB Oy, upnuem Oy ANA 
jasHoro orkppiroro HC X ompeyesserch Kak MHOMKeCTBO Bcex &E€UX, MIA 
KxoToppix HM €& EcrecTBeHHO paccMaTpHBaTb JIMUIb Take MOXYMHEHHA V, TIP 
KOTOPbIX MHOXKECTBO BCeX OKpecTHOcTeHi Ox s1000H TouKku x € X oKasbiBaeTca 
U-KOHIOM. TOra MOXKHO OTOXKJECTBHTb KaxKAylo TouKy x€X c KOHIOM, 
COCTOAIMM H3 BCeX OKpecTHocTeH B X TOUKH X, H 9TO JaeT ToMmOsorMyecKoe 
BKJuOUeHHe MpocTpaHcrBa X B mpocrpaHcTBo VX, Tak uTo VX jesaeTcA pac- 
uiMpeHuemM mpoctpaHcrBa X. [Ipu Bowe perysApHOM MOYMHeEHHH VU OKasbI- 
paetca UX = 6X. 

2. Dpelijentab B paOoTe (*) mpefaraer MO cyllecTBy aKCHOMAaTHKYy MOHs- 
THA MOMUMHCHUA JIA OTKPbITIX MHO2KeCTB. OHaKO STOT NYTb MpescTaBsAeTcHA 
HaM He BMOJIHe WeslecooOpasHbIM: yAoOHeEe aKCHOMAaTH3HpoBaTb MOAUMHeHHe 
3aMKHyToro MHOxecTBa F orKkppiromMy H (4To dbakTuyecKkH jleJlaeTcA A 
yaCTHbIX cJlyyaeB HW B (1)). Mbr mpefviaraem CJlefytollyio CHcTeMy aKCHOM JIA 
orHolweHus noqunHenua F < H (vepe3 F oOo3HayaeTcaA Bcerfla 3aMKHYyTOe, Yepes 
H — orkpbiToe MHOxKeCcTBO B X): 

K1 (akcnoma orpaxkenua). Ecmm F< H, 10 X\NH<XNF. 

K2 (neppaa akcnoMa Bksioyenua). Ecan F CH, to FCH. 
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K3 (Bropaa akcvoma pksoueHua). Ecan F CFy< H,CH, to F <H. 

K4 (axcuoma cloxwenua). Ecru Fy< Ay, Fe <i gy TO GO Fee ee 

K5 (akcuoma ynuoruenua). Econ F< H, To cymlecrsyer Takoe fH, 4TO 
Rey iikeenie 

K6 (rpuBuabHan akcuoma). A <A (rae A —mycroe MHOxeCTBO). 

K7 (akcnoma norpyxenua). Jina mo6oH oKpectrHocrH Ox JloO0H TOUKH 
x €@X cyulectpyet Takoe O,x, uTo [Ox] << Ox. 

JlerkO MpoBepuTb, TO TOMOJOrHYecKOe MpOCTpaHCTBO, B KOTOPOM MOxXKHO 
ONpeeIHTb MOAUMHeEHHe, YOBJIETBOPAIOWee STHM AKCHOMAaM, BMOJIHe peryJIApHO 
HM YTO BO BCHKOM BMOJHe peryJIApHOM MpOCTpaHCTBe MOXKHO OMpejleJIHTb M10 
Kpalinelt Mepe OHO moquMHeHHe (HampuMep, BMOuJIHe perysapHoe). Ilostomy 
nO MpocTpaHcTBOM MBI B ambHeHuIeM OyemM Bcerya NO- 
HHUMAaTb BMNOMHE peryAAPHOe MpOcTpaHcrTBo. 

3. Tenlepb Mbl MOxKeM C(oOpMyJIHpOBaTb pesyJIbTaT, MO CYLLeCTBY 9JKBHBa- 
JIGCHTHbIM OCHOBHOH Teopeme f[O. M. Cmupxora (°): 

Teopema 1. Jaa ecaxoeo noduuHenua v, OanHoeo 6 npocmparcmee X 
(u yOoeremeopstoweeo akcuomam K1 —K7), npocmpancmeo vX ecmb 6uKom- 
nakmuHoe pacuupenue npocmpaxcmea X. O6pamHo, ecakoe OuKOomnaKmHoe 
pactuupenue npocmpancmea X seAAemcA npocmpaucmeom VX npu KHeKomOopoM 
noduunenuu (yOoer»emeoparoiuem axcuomam K1 — K7); pasauunole nodwuHeHUA 
Oarom pasaudnole OuKoMNaKMHAole pactlupenus. 

HameruM mpaMoe joKa3aTesbcTBo Teopemp! |. Jia mo60r0 F o603HadHM 
yepe3 Mr MHOxKecTBO Bcex § = {H} €vX, Aaa koToppix H{\F ~ A mpu s1060M 
H€é& Torna Or = X \ Oxvr X% [On] = Diy). Bano 3ameTuTb (Jemma |), 
uto u3 F << H caenyer Dp COy. Ycranopum tTenepb B VX NOMYHHeHHe UV’, 
noyiarad cHayasia De < Oy, ecm F<(H B X, UW 3aTeM JIA JNOObIX 3aMKHY- 
toro ® uw orkpsiroro TI B vX nonoKxum O< I, ecau cyuecrsyer F< H 
B X, Tak uro DC OM;, O, CI. JlerKo npopeputb, uto akcnompy Kl — K7 
TIpH MOAUMHeHHH VU" BbINOJHeHbI. Ha3opem Temepb OKpecTHocTb OF B X ymuJor- 
HAeMOH, eCJIH cyllecTByer Takad O,F, uro [O,F] <OF Bs xX. U3 axkcnom 
NOAYHHeEHHA JIerkoO cJleflyerT, uTo F ecTb MepeceyeHHe BCeX CBOHX YIMJIOTHACMBIX 
okKpecTHoctei. 

BukomMnakTHOCTbh peryJIApHoro (B CHJIy MepBOH JIeMMbI) MpocTpaHcTBa vX 
WoKaspipaetca Tak. Ilycrb o = {D}— WeHTpHpoBaHHad CHCTeMa 3aMKHYTbIXx 
B vX mHoxecTB. Tora (| D= (0.0, rae OW mpo6eraer sce ynuor- 

MEo DEo « 
HAeMbIe OKpecTHOCTH MHOoxKecTBa M. Ilepecexan Bee O.,M c X, nosmyyaem 
IeHTPHpOBaHHy!0 MpaBiIbuylo cuctemy {7}, ONONHAA KOTOpy!o JO Konia 6, 
MOJyYHM (JieMMa 2) TOUKY &, COMepxKalywcsn Bo Bcex O,0, DE&a, 
ClefOBaTeJIbHO, H B HX Mepeceyenun (] M, KOTOpoe TakHM O6pa30M HemycTo. 
M€o 
QTHM OHKOMMAKTHOCTh UX MoKasaHa. ; 

JlerkKO OKa3bIBaeTCA, YTO PaSJIMYHbIM MOJYHHCHHAM VU, HW U2 COOTBETCTBYIOT 
pas JIMUHbIe MpocrpaHcTBa V;X UH VzX HU uTO BO BCAKOM OHKOMNAaKTe MMeeTCA 
eNHHCTBeEHHOe — TaK Ha3blBaeMoe 93JIeEMeHTapHoOe — NOAuMHeHHve, CoBMayaromee 
c BksuoueHHeM. Ecau OX — npousBoubHoe OMKOMMaKTHOe paciiMpeHue mpo- 
cTpaHcTBa X, TO S1eMeHTapHoe nosuMHeHve B OX onpesemser MOuMHeHHe BX 
io npapuy: F < Hf, ecum [F],x cofepxurcs B (HanOombuleM) orKpbitom I’ B OX, 
BpIceKaioulemM H u3 X, Jaa sroro noqununenua vX = bX. 

4, BosuukaeT Borpoc 0 BO3MOX%KHOM TaKOM COKpailleHHH 3aMaca MHOKeCTB 
F, H, uroobt noqumnenue F’ < H’, ompeyesennoe 1d MHOxKeCTB 9TOrO 3amaca, 
npOhowmKaNoch Ha Bcé X (T. ec. Ha moOnie F, H) no npaBuany: 
fi< di pecan Eines Godt 

B kayecrBe NepBoro YacTHOrO CJIy4ad PaCCMOTPHM BCeBO3MOXKHbIe KaHOHH- 
YeCKHe 3aMKHYyTbIe HM OTKpbITbIe MHOxecTBa F’ nu H' B X. Tipu stom sce 
aKCHOMBI — Te 2Ke, KpoMe K4, KOTOpadH 3aMeHAeTCA CBOHM oOcuIaOJIeHHeM: 

K’4. Ecmm Fy < Hy, Fo<( Ho, 10 Fz UF, <I] ({H,UMs)), rae I o603na- 


YaeT OTKPbiTOe APO. 
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EcJiM@ pacCMaTpuBaTb rOJ{YHHeEHMe B CHCTeMe KaHOHHYeCKHX MHOXKeCTB 
H MpOAOJLKHTb e€fO Ha BCE MpocrpancrBo X, TO Nosy4HM MowuMHeHHe, yOB- 
JieTBOpsioulee aKkCHOMaM K1—K7. O6parHo, ecm jaHo moquuHeHue ja 
muoonix F, H, To, paccMarpuBad ero JIMUIb Ha KaHOMMYeCKUX MHOXKeCTBAX, 
MOJTYHM NOAMHHEHHE KaHOHHYeCKHX MHOXKECTB, MpOLOsxKaA KOTOPOe BepHeMCA 
K HCXOJHOMY NMOMYHHEHHIO. 

5. BropoH vuactubiii cayyaii—sto cayyali Kakoii-1u60 nomHol Ga3bi 
(C. B. ®omun (?), H. A. Ilanun (*)) npocrpancrsa X, 7. e. TaKkoli Gasn B, 
uTo us HEB cnenyetT X \[H] EB uns H, 6B, HEB cnenyeT H,UH,ES. 

IIpeqnonox%xuM, YTO NOAUMHeHHe v, yOBeTBOpsIoUee akcHoMam K1 — K7, 
OMpeweseHO Jit BCeX MHOxwKecTB H, BXOJAILHX B NOJHYIO Oasy H WIA HX 
sambpikaHHi [/7]. IIpofomKaad sTo nogquHHeHue na smodnle F, H, noxyuum 
nmounHenHe, YAOBJIeTBOpAloMlee akcHoMaM K1—K7. Ecau noanan basa B& 
Aenasemca OoAowow Oasoti (m. e. Ora awbox F, OF natidemca maxoe H€%, 
uto F CHC[H]COF), mo am6oe noduunenue @ X mooteHo noayuumb npo- 
OonseHuem HeKOMOpPOZO NOOUUHEHUA, ONpedeneHHo2o 6 B. 

6. Ilyers tTenepp S—nomwaa mepudepuueckn-OuNKOMNAaKTHAA 
6a3a B X (3T0 3HaunT, uTO rp H=[H]\H aaa moboro HEB ectp 
OvkomnakT). E, Cksasapenko (7) joKasa (ucnpaBuiaa pesyantar Ppelizenta- 
Jat (*), BepHBI JIMUIb YaCTHUHO) NpesoxweHHe, KOTOPOe MOxeM c(iopMy.mMpo- 
BaTb TaK: 

Teopema E. Cxaa peuko. [lycth 8 = {u,} — nomHaa, nepudepuyecku- 
OukKomnakTHad 6a3a. IIpofomKaa wa scé X syeMeHTapHoe moqyHHeHve 
[ug] Cu., OnpewemeHHoe B Oase B (T. e. nomaran F< H, ecu cyiecrByeT 
Takoe uz€%B, uro FCu,C[u.] CH), nonyyum noguvHesHe v BX, Aaa 
KOTOporo OHKOMNaKT UX MMeeT HYyJIbMepHbIH Hapocr N = vX \ X B cmplcuie 
icv = 0. 

Mb! ceftuac JONOJIHHM 9STOT pesyibTaT. Ha30Bem muoxectBo NV Hy JIb- 
Me€pHO JleKalwlHM B OnKommaxTe B, ecJiM cyllecTByeT Takan 6a3a B = {TP} 
storo 6ukomuakta, uro NV f\rpl= A gaa secex [€%. Daxruyecku B padote 
CKJIApe€HKO CORepKHTCA BOKAZaTeJIbCTBO TOTO, YTO B YCJIOBHAX e©O TeOPeMbI 
Hapoct V =vX\ X He TOJIbKO HYJIbMepeH, HO H HYJIbMepHO JIeKUT B UX. 
C jipyrou cTropoubl, u3 paOoTbr Dpelifmentaa (°) MO%KHO H3BJIeUb BNOJIHe KOp- 
peKTHOe JOKa3aTeJIbCTBO TOrO, YTO eCJIH JIA OHKOMMAaKTHOrO paciliMpeHud DX 
Hapocr bX \ X HyJbMepHo JIexuT BX, TO X nepHdepHyecKH OnKOMMaKTHO, 
T. €. HMeeT nepHiepHueckH-OuKoMNaKTHYy!O Oa3y. Hakonen, myctb bX — Ou- 
KOMMaKTHOe paclliMpeHve C HYyJIbMepHO JiexKallHM B OX Hapoctom N. Bo3sbMem 
6a3y mpocTpaHcTBa OX, rpaHHI{bI 9JIeMeHTOB KOTOPOH HMerIOT MycToe Mepeceye- 
uve c NV. Sra 6a3a (KOTOPyIO MOXKeM MpeANOJOXKATb MOHOH) BbIceKaeT H3 X 
nepHdepHueckH-OuKoMnakTHy!o Oasy B, onpeseant B KOTOPOH 2JIeMeHTapHoe 
NOYHHeHHe WH MposouKaA ero Ha Bcé X, MOJYYHM B KayecTBe MpocTpaHcTBa 
vX WMeHHO JanHoe OX. Vitak, uMeer MecTo cuJlefyrollee yCHJIeHHe TeOpeMbl 
Ck JIApeHKO: ; 

Teopema 2. Jaa moeo umobe npocmparncmeo X umeno buKoMnakmHoe 
pacwiupenue C HYALMEPHO ACoCALUM 6 HEM Hapocmom, HeoOxoOUMO U Oocma- 
mouno, umobol X Oolao nepuqepuuecku-6uKomnakmHolm. Toeda Kacdoe makoe 
6UKOMNAKMHOE PACWIUPeHue MOIICHO NOAYYUMS Nocpedcméeom NpodoAHeHUA HA 
ecé X anemenmapHoeo noduunNeHUA, ONnpedeneHHoed 6 HeKOMOpoli NnoAKoOL 
nepugepurecku-Oukomnakmnolt 6ase npocmpancmea X. 

7. IIpocrpancrso X HyJibMepHo B cMpice Ind X =0, ecu B HeM cylle- 
crsyeT Gompluad 6a3a, COCTOALad M3 OTKPbITO-3aMKHYTbIX MHO?KeCTB. MxHO- 
secTBO WV ecTeCTBeHHO Ha3BaTb CHJIbHO HYJbMEPHO MeRKauluM 
B 6OuKomnakte 2B, ecuH B B cymecrByer Takat 6a3a B° = {I}, To 
NOrppl =A naa seex T€ B* u MHoxectsaa NNT o6pasytor Soupuryio Gasy 
Bp N. Ouesuyuo, eC MHOXKeECTBO CHJIbHO HYJIbMepHO JiexKHT B KaKOM-HHOY]b 
6uKomuakte, TO Ind NV = 0. UactuyHbim oOpalileHHeM 9TOrO ABJIACTCHA: 

Teopema 3. Ecau IndX=0, mo X cUabHO HYAoMepHO AeDCUM 60 
BCAKOM C60EM OUKOMNAKMHOM PaciulupeHuu. 
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B camom jesie, ecaH Ind X = 0, To B HeM UMeeTcA OoNbIUAaA Gaza B = {H}, 
COCTOAM Aad H3 OTKPbITO-3aAMKHYTbIX MHOXKECTB, HW 3Ta 6a3a MOKeT ObITb Mpey- 
nosioxKeHa nono. [Ipou3BoubHoe OuKOMMAaKTHOe pacuiMpeHve vX MOxKeT ObITb 
NOJyYeHO Ha OCHOBe NOAYMHEHHA, ONpedeseHHOrO JIMUIb BS. CooTBeTcTByr!ollHe 
MHOMKeCTBAa Oy OOpa3yloT Oa3y B UX, BbICeKalOlyIo H3 X Oa3sy B, mpHuem 


Xf) TpovxOn == rpx (X 1 On) — rpx = A, 


uTO H TpeOoBaJIOCch OKa3aTb. 


TaKuM OOpa30M, CBOHCTBO CHJIbHO HYJIbMepHoro  pacnoJioxKeHHA npocrpaH- 
CTBa B KaKOM-JIH6O ero GOHKOMNAKTHOM paCIUMpeHHH ABJIAeTCA TOMOJOrHueCKH 
HHBapHaHTHbIM H SKBUBaJIeHTHbIM e€rO HYJIbMepHocTH B cmpIcsie Ind X = 0. 
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Hoxsagn A’kRagemun nayx CCCP 
1958. Tom 121, N 4 


MATEMATHKA 


B. C. BAHOrPAJOB 


O HEKOTOPbIX KPAEBbIX 3AQAYUAX JIA KBASHJIMHEMHbIX 
SJIIMNTMYECKMX CHCTEM NEPBOrO NOPSAAKA HA MJIOCKOCTH 


([Ipedcmasaexo axademuxom H. M. Buxoepadoeoim 6 III 1958) 


KBa3HJIMHeHHy!O CHCTeMy 


Ay, (X, Y, U, V)Ux + Ayo (X, Y, U, V)Uy+ 
+ by (x, y, U0) Ox + dys (x, y, U, V) Vy + dy (X,Y, u, v) = 0, 
py (x, Y, u, V) Ux 4+ Aes (x, Y, U, V) Uy + 
+ Bay (X, Ys Uy 0) x + bao (X, Ys U, V) Oy +'da(X, Y, Wy 0) =U) 


Mbl OyJ€M 3allHCbIBATb B OoJIee yOOHOH AIA Hac KOMMsIeKCHOH (bopme 


;) s) dw “Lay 2 
= +11 (2, ) 3 +42 (2, w) 5+ 42,70) = 0, 


z=x+iy, w=u-tin, (1) 
CL Lg at a 
Atal ROK DH. Aa, ea Noe e) AOusl 


Sylecb Py H y—HEKOTOPHIe PpallMOHaJIbHble (yHKUMH OT azj, 5;;; d(z, W)— 
pallvoHabHad PyHKWHA OT a;j;, b;;, dz. 

KosdculuenTbl HaluieH CHCTeMbI OnpeyeJeHbI, Kora 2 MpHHalJiexKHT HeKO- 
TOpOH OHOCBA3HOH OONacTH G, rpaHuua KoTopoH I’ uMmeeT HenpepbiBHyto 
KPHBH3HYy, H TPH JOObIX W H3 KOMMJeKCHOM msocKocTH E. 

ByeM mpefnosaratb, uro cucTema (1) S”uMnTHuHa paBHOMepHO OTHOCH- 
TeJIbHO BCeX W; 3TO YCJIOBHe B HallHX OOO3HAYeHHAX 3anMiweTcA B BHJe 


| 4s (Z, @)| + | He (2, w)|<to<. (2) 


OTHOCHTeJIbHO KO3PHILHEHTOB CJeJlaeM CJleyroulve NpeANoJIOKeHwHA:!. 
1. pi (Zz, W) Kak SyHKUHH OT Z MPH PHKCHPOBaHHOM W H3MePHMBI, a OTHO- 
CHTeJIbHO Ww yROBNeTBOpAIOT ycoBHIo Jlunumia 


r 


| uz (2, W1) — He (2, We)! KK | @, — Wg] (3) 


2. d(z,w) kak (byHkuNH or Z mpH uKcHpoBadHoM WwW [npMHasexuT 
«x L,(G), a OTHOCHTEJIbHO W YAOBJeTBOpAeT YCJIOBHIO 


d(z, w) = d, (z, w)l-+ dy (z, w) w+ dy (z, w) @, (4) 


rye || d, (z, w) tp <1 paBHoMepHo io w Hu d;(Z, W) HempepbIBHb! MO wW mpH 
cbukcupoBaHHoM z (i = 0, 1, 2), p > 2. 
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Kpaesylo 3aauy 
au + Bu |p = 0, (9) 


rae «(¢), B(¢) HempeppiBHE! no Ténpgepy u «?+6?=1, maa cucrempr (1) | 
MOXHO BCera CBECTH K CJlyyato, Kora oOONacTb G ectTb Kpyr |z| <1, a Kpae- | 
Boe YCJIOBHe 3amHcbiBaeTCA B Buse (7) | 


Reiz—o 2) ir =; 


rile 1 ecTb WHJeKC 3afauH; OH paBeH H3MeHeHHIO arg {a (t) +- 78 (¢)} mpH OAHO- 
KpaTHOM O6xofe TouKol ¢ KoHTypa I’ mpoTHB uacoBoH cTpeJKH (*). 
Mor 6yfemM paccmaTpHBaTb 3afauy (1)—(5) B CueQyIOU,HxX MOCTaHOBKaXx. 
Cayuat HeoTpuuatTedbHorOo HHAeKCa n>O. 
Sanmaua 1. Hatitn tbyuxuntio w(z) we (G), p>>2, KoTopax yyoBue- | 
TBOpHeT ypaBHeHHto (1) H KpaeBbIM YCJIOBHAM 
Re {z-"w (z)} |p = 0, \2-kw (2) ds=0 Wee=,0) leeemeeea)a (6 


1b 


Cayuah oTpumaTeabHOrO HHAeKCa n<O. 

Samaua 2. Haliru byaxumio w(z)EW2(G), p>2, Koropaa yaoBsJe- 
TBOpseT ypaBHeHuio (1), H 2|n|—1 BellleCTBeHHBIX KOHCTAHT ho, A+a,- 
...,A4)n|—1 TAKHX, UTOObI Ha paHHlle BbINOJHAOCh yCJIOBHe 


ep aul 


Re {z-"w(2)}|_= Re fro + Sy Oe tirn)2etl. (7) 


AuHaJIOrHuHO TOMY, Kak 9TO JleJlasiocb JI JIMHeHHbIX cHcTeM B (}, °), 
Hall 3alauH CBOJATCA K 9KBUBAJICHTHOMY He@JIMHEHHOMY CHHTYJIApHOMY HHTe- 
rpaJIbHOMy YpaBHeHHIO. 


0 + 4 (Z, Tne) Snp + Ye (2, Tp) S.p “bid (2 Foie 0; (8) 
rye 
1 e (C) eA) 
Tee SE a Pe 0; 
HEB mee 
Leese. S(O see 
Trp = “tae + 4 2 2F lar: ASA n< 0; 


Sy fics oe 0. 


Ilycrb @ — npousBoubHasa (byHkuua u3 L,(G); paccMorpum sMHelHoe ypaBHeHue 


P+ by @, T 0) Sno + Le (2 T,@) Sie + 
+ dy (Zz, Tn) Tne + ds (Zz, T no) The + dy (2,00 eo) t=O. (10) 


PeuleHwe 9TOrO ypaBHeHHA CylllecTByeT HM e€MHCTBEHHO, O603Ha4HM ero 
yepe3 p = Mw (1). Mo sapasetca HeMHeHbIM OMepaTopom. 

JIemmMa 1. Onepamop Mo omo6pascaem ece npocmparncmeo Ly, (G) 
6HYMpb HeKomopot caepbl KOHe4HO2O paduYyca, NnocAaeOHUuti 3aeUCUM mMOAbKO 
om Ho» Ky. 

JlokasaTeJibcTBoO. Bsugxy paBHOMepHbIX OTHOCHTeJbHO w ycsoBuit (2), 
(4) JleMMa ABJIAeTCA CuleCTBHeM Teopembl | pa6orst (*), 

Jlemma 2. Onepamop Me nepesodum caabo cxodswyrtoca nocaedoea- 
MeNoHOCN’ 6 CAAOGO CxOOAUYYIOCA, M. e. ONepamop Mw caabo Henpepolieen. 

JLokasateaberso. Ilycts @, Cxo_UTCA cma6o K ®o. Tora pm = Mo 
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€CTb pellenve ypaBHenns (10) nph © =o. Baugy cadoi CxoqUMOCTH wm 
El Om tp SKo- Ho Trem cxogurca K Tp®) paBHOMepHo B G BBHy MOJHOT 


 HeMpepbIBHOCTH onepaTopa BJIOx*KeHHA Ww (4), Pe? ee C(O 

B cuuly atemmbl 1 un cBolictB onepatopos T,p H Spo | Om lip |SnPm ley» 
—1Tnom| OrpaHHueHbI B COBOKynHOCTH. 
) PasHocTb (Pm — 0) YLOBJeETBOpAeT ypaBHeHHo 


) 


(Om = Po) + py (2 T no) Sn (Om a 00) oe Uo (Z, T no) SF (Om a 0) “ts 
Sp dy (Z, T no) ie (On =I 0) =i ds (2, 17>) io kon, = fo) == 
= [P41 (Zs T no) — Py (Z, On) | non + [ts (2; T no) — 


— Pe (z, TO) Snlm + [dy (% T ng) ee dy (Z, T,0m)| Tom a6 
oe [ds (2; T n®o) a ds (ex LO) on + [do (z, T no) a dy (Zz T n®m)]. (1 1) 


Bsauyy (3), (4) 4 cKagaHHoro Bbllle mpaBad yacTb ypaBHenua (11) cxogurcs 
¢1a00 K HYJO, HO OOpaTHbI onepaTop ypaBHeHua JIMHeMHbI, orpaHHueHHbtii 
M ero HOpMa He 3aBucuT oT m. IlosTomy (pm —)—>0 cabo B L(G). 

SamMeuaHue. MoxxHo foKasatb, 4T0 Mw, cxoqurca cubHO B L,(G) 
~~ K Mao. 

Teopema 1. Cytwecmeyem no xkpatineti mepe odHOo pewenue sadauu | 
— (sadauu 2). 
Joxa3atTeabcertsBo. Jia pa3pemmmocru 3aqaun | (3aqaun 2) gocra- 
TOUHO, YTOOHI ONepatop Mw uMmewl HenoxByxKHyIo TOoUKy. B cuay semm | u 2, 
_ TipHMeHss kK onepatopy Ma npyvauun LIZaynepa (*) aia cu1a60 HeMmpepbIBHBIX 
— oTroOpaKeHuit (PYHKUHOHAJIbHDIX MpocTpaHcTB (cepa B Ly(G) cula6o KOMNaKT- 
Ha), MbI TIOJIY4HM CyUeCTBOBaHHe pelieHHA JWI ypaBHeHua (9) H, cCuJleqoBa- 
T@JIbBHO, yYpaBHeHHaA (8) MH HalIMx 3aylau. 
Teopema 2. Pewenue 3sadauu | (3adauu 2) eOuncméenno. 
Hoka3zatTeabertsBo. JlonycrHM, 4ro CyllecTByIOT [Ba PeleHHA 01, P2 3a- 
jaun | (3amaun 2), Torjla ypaBHenue (8) uMeeT Ba pewieHua. [lostomy pasHOcTb 
3—,, B CHJIy ycnoBul (3), (4), yOBJeTBOpseT JIMHeEHHOMy OHOpOHOMY 
"y paBHeHHI0 


(02 — 01) + 1 (2, Tnd2) Sn (02 — 1) + He (2, Tnx) Sn (f2 — 1) + 
d(z, T,p2) —d (z, T,e1) Uy (2, T,,02) — va (2, F,P1) 
v \ T 02 aie 7,02 T,P2 —T yer Sn i 


Us (257,02) — ve (z, 1,01) 
T,02—T 01 


Sues Tn (e2— tn) = 0. 


B cuay TeopemMbl eMHCTBeHHOCTH JIA Halllero ypaBHeHus (1) p,—p, = 0. 

Waa caryyaa, Korya ps (Zz, w) = 0, sry 3aqauy paccmatpHBa Huye (°). 

B g3aksoyeHHe BbiIparxkaio OarogapHoctb VW. H. Bekya, nox pyKosoz- 
€TBOM KOTOPOrO BbINOJIHeHa JaHHaA padota. 


Martematuyeckui wucTuTyT uM. B. A. Crekopa Iloecrynu10 
Axajemunu HayK CCCP By JUL iste} 
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Jloxrnagn Akagemun nayk CCCP 
1958. Tom 124, N_4 


MATEMATHKA 


H. B. E®HMOB u C. 6. CTEUKHH 
YEBbILIEBCKHE MHO)KECTBA B BAHAXOBbIX MPOCTPAHCTBAX 
(ITpedcmasaexno axademuxom H. H. Bexya 5 IV 1958) 


n°? 1. Muoxecrno M, siexallee B MeTpH¥eCKOM mpocTpaHcTBe R, Mb! Ha3bi- 
BaeM UeOHINIEBCKUM, eC AA moOOH ToukKH x€R cyulecTByeT eHH- 
cTBeHHad ToukKa y€ M takaa, uro pacctosuve (x,y) = p(x, M) (B cBa3u 
c 3THM cM. (*)). 

B 9ToM 3aMeTKe YCTAHAaBJIHBaeTCA Bb/NYKAOCMb KOMNAKMHbLX 4eOblUeeCKUx 
MHONLECME 6 OAHAXOBLIX Npocmpaxncmeax Npu HeKoMOpbIX OepaHUuLeNUAX Ha 
eOunudnyio cpepy, UMeHHO, 6 Npocmpancmeax C 2enaadKolti eOunuuHol cdepoti, 
umerlel pabHomepHo maaoiti nepexoc (cM. n° 6). B uacTHOCTH, TeM CaMBIM 
yCTaHaBIMBaeTCA BbIMYKJIOCTb KOMMAKTHbIX YeObIIMeBCKHX MHOXKECTB B MIpo- 
ctpanctBe THsbGepra. 

n°2. Jlanee uepes X oOo3HayaeTCA JeHCTBHTeJIbHOe OaHaXOBO MpOcTpaHCcTBO, 
yepes £q(p)— OTKpbiTbIM Wap payuyca a c weHTpom p€ X, uepes Og (p) — 
jonosHeHve E,(p) BX 

Ilyctb qaHo mMHoxectBo MCX uw naockoctbs LC X. O6o3HauuM Yepes 
(L, M, a) mepeceuenve L u scex Og(p), pEL, conepmamux M. Torna: 

1) (L, M, a) samkuymo (Kak nepeceyeHHe 3aMKHYTBIX MHO2KECTB). 

2) Ecau.M CM’, mo. (L,M, a)C(L,M’, a). 

3) ECA Oy < O,,,mo.(L, M, a,)G(L,, My az). 

CpolictBo 2) cpasy cJlelyeT u3 ompememteHua. Tak>xxe HenocpemcTBeHHO. 
ycMaTpHBaeTcA 3); B caMOM jee, ecu x@L He npnnaqexut (L, M, a), 
T. €. HAXOMMTCA BHYTPH HeKoTOporo wapa Eq, (Pz), P2& L, He comepxamero M, 
TO X HaXOJMTCA BHYTpH Wapa Eg,(pi), pi€ L, KoToppli comepxuTcA B Mape 
Eq,(P2). TakHM o6pa30M, JonouHenve (L, M,a,) B L BkmouaeT JonomHenue 
(L, M, az), cueqosatembHo (L, M, a,)C(L, M, a,). 

n°3. B Tomcmyyae, Korqa L==X, bl Oyyem o6o3HayaTb (L, M, a) uepes 
(M, a) MW Ha3bIBaTb 9TO MHOKECTBO QG-OO0704KOH MHORKecTBAa M. 
C apyroh cropoupi, mp L== X mpi OyqeM yacTO paccMaTpHBaTb MHO2xKeCTBa 
BHyTpu L, oTBeKasich or X; B TaKHX CJlyYatX Mbl OyeM Ha3biBaTb L mpo- 
CTpaHCTBOM, CUHTaA, UTOHeKOTOpad TOUKAa L MpHHATAa BKaveCTBe HauaJIbHOH. 

Vimetor MecTo culeqyioulve cBolicTBa a-o6o0ueK: 

4) MC(M, a) npu atwbom a. 

5) (L, M, ay) coenadaem co ceoceli a-o60n0uKolt 6 npocmpaxcmee L npu 
MOOOM AKA, (MOKasblBaeTCA aHasOrHyHO 3) c yueTom 4)). 

6) Samoikanue meopemuKomuoocecmeennoli cymmol ecex (L, M, a),0O<a< 
<oo, coenadaem co céoeli a-o6onouKoti @ npocmparxcmee L npu atmb6om a 
(WoKa3bIBaeTCA aHaJIOrHyHO 5)). 

n° 4. PaccmoTpuM n-MepHoe OaHaxoBo mpoctpaHcTBo X, c raalKol emn- 
HHHOK Cccepou, T. e. HMerlolilee B Kax%KNLOH TOUKe EMMHMYHO cPepbl eMHCTBeEHHYIO 
ONOpHy!O PHMepmOCKOCTD. 

JIemma 1. Mycmo K — mHooecméo 6epuluH NnOoAKHOMepHO2o cuMNaeKca 
SCXn; moeda 3amblKanue meopemuKkomHoocecmeenHoli CcyYmMMbL 6CeX a-060- 
aouek K ecmo cumnaexc S. 

Jlemma 2. Hycmp MC X,; ecau M=(M, a) npu sambom a, mo M 
AUGO BbINYKAO, ALOO BoLpoICOeHO (mM. e. aexHCUM @ HEeKOMOpOLI eunepnaocKkocmu) 


RQe 
0o2 


Jiemma 2 cylehyeT 43 sIeMMbl 1. 

n° 5. Syecb MbIl CHOBa ;paccMaTpHBaeM GecKOHeyHOMepHoe GaHaxoBo mpo- 
crpanctso X. MbI HasbipaeM 3aMKHyTbIi wap E ono pHbiM K HeKOTOpOMy 
MHOxKecTBy Q B TOUKaX ero MosMHOxecTBA Q;, ecM BHyTpH E Her ToueKx Q, 
a Q, mexurT Harpanuue EL. 

JIemmMa 3. Ecau MCX komnaxmno, mo Ona abbott epanuunoti mouku 
Yy muHoocecmea (L, M,a), Kak mxooecmea npocmpaxcmea L, natidemca 


samKnymolli wap Eq(p), pEL, onopHol K (L, M, a) @ mouke yy u makote 
onopnoli Kk M. 


_ dilemma 4 (0 cuatTuu mapa). ycme;M Cc X — komnakmuoe mnoocecmeo; 
E —3s3amkxymol wap, onopnoliik Me edurncmeennoti mouxe Xo; e — eekmop, 


UdYWMUtL US Xp 6O BHYMpeHHto10 COazacme wapa E. Toeda cytyuecmeyem d, > 0 
makoe, 4mo wap 


E’=E+e 


He nepecexaem M npu ecex rh, O< NC). 


Jlemma 5. J/ycme wap E seasemca enadkum; A—onopHaa eunepnao- 


cKkocmb K E 6 €20 NpouséeoApnNols epanuxnoti mouke x; e — eeKmop, Komopolit, 

OyOy4u npuaosicen 'K X, udem @ mo (oMKpPLIMoe) NoAYNpocmparncmeo X om- 

-Hocumeaono A, 20e Haxodumca wap E. Toeda e udem 60 exympexnioio 06- 
aacme wapa E. | 

HoKxa3atewmbcrTso. Jlonycrum, uro Hu OfHa TOUKa OTpesKa z = x + fe, 

10 <t<to, He aABAAeTCa BAYTpeHHeli TOUKO LE. O6o3sHauum yepes W BpinyKu1ylo 


o6olouKy 3sTorO oTpe3ska u FE. S3amKHyTOe MHOxKecTBO W saABJIAeTCH BbIMYKJIbIM 
TeJIOM, Z=x-+te,0<t<t,, —ero rpannunan TouKa. Ilo Teopeme Maszypa (*) 
|B TOUKe Z cyuecTByeT OnopHad K W runepmuiockocTb B. Sta runepmmockocTb 
| COJepxKHT Bech OTpe30K z= x -+ fe, O<t<ty, HM, CJI€MOBaTeJIbHO, ABJIAeCTCA 
| ONOpHOH rHunepliocKocTbio K Wapy E B ToOUKe x,. Kpome Toro, no nocTpoe- 
| nwo, B ue copnagaetT c A. Mbl NpHWM K mMpoTHBOpeyHio c oMmpeeeHHeM 
ruiaqkocTH wapa E. Orctoga BbiTeKaeT, 4TO cyllecTByeT TOUKa 2; = x + fye, 
O<t,;<f, BHyTpeHHaa Jaa E; [cneqopaTembHo, Becb OTpesoK z= x -+ fe, 
0<t<t,, cocTouT 43 BHYTpeHHHx Touek FE. Jlemma joKa3aua. 

n°6. [lycrs X —crTporo BbinyKm0e OaHaxoBo mpoctpaHcTBo; S —ero e,H- 
HudHad cepa; L,—n-MepHoe nosmpoctpauctBo; x € S — npovsBoJibHad TOUKA, 
| orcroaujan or Ly, Ha paccTodHue Ce <1; A,_, -— (2 — 1)-MepHasn nulocKocTD, 
} KacaTesibHan K S BTOUKe x HM NapasmietbHat Ly. Paccmorpum nepece- 
f uenve S u Ly; BcseqcTBHe CTporoH BbiMmyKsiocTH X HaliyTcA TOWHO {Be 
} TOUKH Yy, YoELn, B KOTOpbIX (2 —1)-MepHax KacaTeJIbHad MvIOcKocTb K S 
) mapamiembHa An—;; O603Ha4YHM yepes Y OvlMKalllyio H3 HUX K TOUKE X; 
) vepes o(x, y) — pacctosHue mexyay x uy. Mbt Oyfem ropopuTb, uTo X AB- 
wideTCH MpOCTpaHCTBOM C paBHOMePHO MaJIbiIM NepeKOCOM, 
eculH cyllecTByeT uncIo R(k>>1) Takoe, uTo 


o(x, y)<T(e), Fe)=ke, 
qwia Bcex x€S. 

IIpocrpaHcTBo ¢ paBHOMepHO MaJIbIM TlepeKOCOM oOOvIaflaeT CJleyIOUNM 
| CBOHCTBOM, KOTOPbIM MBI H OyJeM MOJIb3OBaTbCA B aJIbHeLINeM: eCJIM Lat 
f-MepHas IJIOCKOCTb, MpOxoyaujad yepes WeHTp p cibeppi S_(p), a Bce ocTab- 
| uple O603HaYeCHHA COXPaHAIOT aHaJIOPMUHbIi cMbICI, TO p(x, y)</f (2) mA 
 Bcex a uw x ES,(p). 
3amMeuauHue. MoxHo moKa3aTb, YTO He BCAKOe€ PaBHOMepHO BbINyKJIOe 
| MIpOCTpaHCTBO ABJIAeTCA POCTpaHCTBOM C PaBHOMepHO MaJIbIM IepeKOCOM, 
OHakO THuIbOepTOBO MpOcTpaHcTBO OTHOCHTCH K 9TOMy THMYy (MIs Hero 


p(x, y)<eV 2). 
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n¢7. Ilycrs M— ueOpiliepcKHH KOMNaKT B MpocTpaHcTBe C paBHOMePHO 
MaJIbIM TlepeKOcoM HM ruiaqkoH efuHMuBO cibepol. Ilo Juo6omy ¢ > O Halizem 
KaKYIO-HHOyJib ¢-CeTb MHOxecTBa M, NOCTpOMM HaHMeHbLIy!IO KOHeYHOMEepHy!O 
muockoctb L,, MpOXOALyIo Yepes BCe TOUKH STO s-ceTH, H MOCTPpOHM MHO- 
»ecTBO (L., M, a). 

Jlemma 6. J/Iaa aw602e0 a>O0 Kaocdaa mouka mxnoowecmea (L., M, a) 
omcmoum om M wna paccmosnue < f (2). 

TloxasatTeabcrTsBo. M3 onpegenenua muoxectBa (L., M, a) cnenyer, 
uTO OHO OrpaHH¥eHO UM, CJIeOBaTebHO, WMeeT rpaHHuHble TOUKH B L,. Pac- 
CMOTPpHM KaKyl0-HHOyb ero rpaHHuHy!o TOUKY Yo. CormacHo semme 3 cytle- 


cTByer 3aMKHYyTHIit wap Eq(p), onopHblli K MHoxectBy (L., M, a) B Touke Yo 
H OHOBpeMeHHO onopHErt K M. Tak kak M — ueOpiilieBckoe MHO?KeCTBO, TO 
Ea(p) nepecekaetcn c M B efMHCTBeHHOM TOUKe x). JloKaxem, 4TO Pp (Xo, Yo) < 
<f(e). O6osHauum uepes A u B runepnnockocru B X, onopnpie kK Eq (p) 
COOTBETCTBEHHO B TOUKAX Xp) HW Yo. Ec 6 (Xo, Yo) > fF (e), TO lepeceyeHua 

u BcL, ne napaiiembxpl. Tlostomy Haliercd BeKTOp @, KOTOPbI MpHHay- 
nexuT Le UW YOBJeTBOPAeT CJIeLYIOULMM ABYM YCJIOBHAM: 1) OyAyuH npH0%KeH 
K KaKOM-HH6yb TOUKe YrunepnockoctH A, OH HallpaBJIeH B TO OTKpbITOe 
noulynpocrpancrBo X oTHocuTesbHO A, rye HaxoquTca map FEy(p); 2) Oyazyuu 
MpHJIOKeH K KaKOH-HHOyb TOUKe THepmiocKkoctH 6, OH HallpaBJIeH B TO 
OTKpbiITOe NowlympocrpancrBo X orHocutenbuHo B, rye He mexUT Wap Eq (p). 
BemeycTBue JiemMMbI 5 HW MepBoro H3 9THX JBYX YCJIOBHH BeKTOp eé C TOUKOA 
IIPHJIOXKeHHA Xp) HalpaBJieH BO BHYTPeHHIOIO OOWacTb wWiapa E,(p). Ha ocno- 
BaHHH JIeMMbI 4 cCyliecTByeT UHCJIO Ay > 0 Takoe, 4TO Wap 


Ba (p)= BaP) ct hein 0 <b, 


He mepecekaet MM, npwuemM uMeeT WeHTp p’ B ocKocTH L.. BeneacrBue BTroporo 
yCJIOBHA OMpesesieHHA BeEKTOPa € TOUKA Y, IPH WocTaTOuHO MavIOM  OyfeT Haxo- 
IMTbCA BHYTpH wapa Eq(p’),7. e. Oyker BHELIMeH TOUKOM MHOxecTBa (L., M, a) 
B mpoctpaucrse Le. 

Mb! nouJlyuHJIH MpOTHBOpeyve C YCJIOBHeM, TO Yo —FrpaHHuHad TouKa 
(L., M, a). Tem caMbIM HepaBeHCTBO 9 (Yo, X)) </f (¢) MoKa3aHO OT MpoTHBHOrO. 
CreQoBaTesibHO, p (Yo, M) <f (). 

Tenepb Mbl OKaKeM, 4TO Kalai BHYTPpeHHAA TOUKA MHOxKecTBa (L., M, a) 
B lpocrpanctspe L, orcrout or M tTakxe Ha paccTosHHe < f (s). 

JjonycruM, uTo BHyTpu (L., M, a) B mpoctpauctBe L, ecTb TOUKa Y, WWIA 
KoTopoHh p(y, M)>f(e). Tak Kak MuHoxectBo (L., M, a) KomnakTHO, TO 
HempepbiBHad (byHkuMA p(y, M) umeer Ha HeM MakcumMym m= o(q, M) > f(s), 
qg€L,.. Touxa gq sexuT BuytpuH (L , M, a), Tak Kak, cormacHo joKa3aHHomy, 
Ha rpanuue uMeem p(x, M)<f(¢). Paccmorpym B X map Em(q). Sror map 
vmeet c M nepeceyenve B eJMHCTBEHHOH TOUKe xX). Tak Kak e<f (se) <m, 
TO ONOpHaxt runepmiockocTh C mapa Em(q) B TOUKe xX, He Napasmuienbna L.. 
Ilostomy cyuecrByeT BeKTop e€L., KOTOpbli, OyqyuH MpHsO*ReH K TOUKe Xo, 
HalpaBJIeH B TY MOJOBHHY MpocTpanctBa X OTHOCHTe/IbHO runepmocKkocTu C, 


re HaxogquTca map Ein(q), T. €. BO BHYTPeHHIOIO OGIacTb 2TOrO mapa. CHoBa, 
MIpHMeHsAA JIeMMy 4, HalifleM, 4TO CyllecTByer hy > 0 Takoe, uro map 


BAG) = "En (Qe, OR Re, 


He MMeeT oOulMxX Touek c M. [Ipu jocrorouno manom i TouKa g, OyyeT 
BHyTpH (L., M, a) B npocrpanctse L., mpuuem p(q,, M)>m. 

MbI NpuuisiM K MpoTHBOpeyHio c onpexeneHHeM uNca m. Tem caMbiIm ]0- 
KasaHo, 4TO Ja mobo TouKH yE(L., M, a) wmeer mecto coorHomieHne 
o(y, M)<f(e), v. e. RoKa3aHa semMa. 
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Teopema. Ye6ouuesckuti Komnakm 6 6axKaxo6om npocmpancmee Cc paeHo- 
MepHolm MAAblM NepeKOCOM U 2enadKoti eEOUHUUNOL CPepotl AeAAeEMCA BbINYKALIM 
MHOICECMBOM. 

Yokasateaberso. TJycrs G,—s3ambikanue TeoperHKOMHO2KeCTBEHHON 
cymMpl Bcex (L., M, a), O<.a< oo. Corsacuo n° 4 


Go=Ge ra) BOL... 


Ilo nocrpoenmo L., MHoxecTBO G, He BBIPO*KeHO B npocrpaucrBe L.. 
Orciona, BeJeycTBHe JIemmMpl 2, G, BbimyKo. Ho semme 6 paccrosHue or 
JOOOK TOUKH YG, AO MHOmecTBa M yyoBsmerBopser HepaBeHcTBy 


p(y, M) <T (2). 


Ilo onpeyenenmio dbyHkuun f (ce), umMeem f(e)—+0 mpu e—>0. 
Takum OOpa30M, KOMNaKTHOe MHOxKecTBO M cKOJIb yroqHO xoOpomio anmpo- 


KCHMMpyeTcaA BbIMYKJIbIMH MHOKecTBaMH. Orcioyza culenyer, uto M spinykKuio. 


Teopema jloKa3aHa. 


Mockosckul rocyapCTBeHHBIi yHuBepcuTeT Ilocrynu.t10 
um. M. B. Jlomonocopa 4 IV 1958 


HMUMTHUPOBAHHAA JIATEPATYPA 
Die Bs Ebvo Be Ge by Cre a Kw, A, AH, 21183) Ned, 17 (1958)p50%S.M azn, 


Stud. Math., 4, 70 (19383). 
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Jloxaagn Aragemun nayr CCCP 
1958. Tom 121, Ns 4 


MAT EMATHKA | 


J. 11. 9KEJIOBEHKO 


ONMCAHWE HEKOTOPOrO KJIACCA fMPEACTABJIEHHA 
rPYMMbl JIOPEHWA 


(I1pedcmaeaexo axademuxom H. H. Bozoawboeem 1 IV 1958) 


HenpupoyuMble sMHeHHble mpeycraBenua rpyonst Jlopesma momHOCTbIO 
onucaHb! B (1). OgnaKo, nockojbKy rpynna JlopeHia HeKOMMaKTHa, y Hee 
CyllecTByIOT MpeficrapieHHaA, He pa3JiaraioulMeca Ha HempHBogzuMble. [loatomy 
BOSHHKaeT 3aflaua OnMcaHHaA BCeX (C TOUHOCTbIO JO IKBMBAaJICHTHOCTH) JIMHel- 
HbIX MIpeAcTaBJIeHHi, HaMpHMep BCeX OrpaHHUeHHbIX MpeACTaBJeHHH B OaHaXOBbIxX 
mpocrpancTBax. B HacTosileH 3aMeTKe UPHBOJMTCA UYaCTHYHOe pellleHve 3TOU 
3aJlauH, MMCHHO, OMMCbIBaeTCA HEKOTOPbIH, BeCbMa LWIMpOKHH, KwJlacc mpecTa- 
JIeHHH, Ha3biBaeMbIn HWKe KJaccoM Ky. IIpu u3no%KeHHH HCHOb3yIOTCA 
oOo3HaveHHA HW pesysIbTaTbI padorsl (). 

Hue 6yyT MMeTbCaA B BUY NMpelkctapleHua a—>T, rpynup WY B pedmek- 
TMBHbIX OaHaXOBbIX IIPpOCTpaHCTBaX, YJOBJeTBOPAIOMIMe YCJIOBHAM: 1) onepaTopbl 
Ta OrpaHvyueHb Tipu m060M (uKcupoBaHHoM a; 2) (Ta&, ) HeMpepbiIBHO mo a 
ma Beex ¢€R, PER’. 

1. Kanounueckaad MOJeuwb. Ilycths R,) — KomnueKcHoe petbieKTHBHOe 
6aHaxoBo MpocTpaHcTBO H ¢—>A,—HeKOTOPoe TipescTapsenve nogzrpyunp E, 
3ajjaHHoe B R, (T. e€. OfHOMapaMeTpHueckad rpylna oOMepaTOpoB B 3TOM IpoO- 
cTpancTse). Jlamee, MycTb m—wenoe yucso. Ilo sTHM jaHHbIM (T. e. 0 Ro, 
A. 4 m) ompeesmM MpefctapsieHve rpynnp Y caeayroulumM o6pasom. 

IIpocrpaHcTBomM MpefcTapsienua aBaaetca R = L»,[R,] — copoKyMHOCTb BCex 


H3MepHMBIX BeKTOp-byHkuHH f (uw), wEU, co 3HayeHHaMH U3 Ry, YOBIeTBO- 
PAIOIMUX YCJIOBAAM 


Fru) = eimoF (u) mp y=(§  o.4)s SIF) Pdu <om. 


Onepaumu B L»,[Ro] onpegxetenb! OOntHbIM o6pazsom; Hopma | f i 
= (\ | f (u) Paw) ae TlpoctpanctBom, conpsxKeHHbIM K L,, [Ro], 1BaeTCH Lim [Ro]. 


Onpezemmm B L»[Ro] mpenctapnenve a—+>T, rpynnp YW cnexyrouum o6- | 
paso: 


T af (u) = e,°Azf (ua) upu ua =e'C (ua), 8’ eH; TeZoia Clee iy 


HaunusiiuM BecoM ky (HaHMeHbUUMM 43 BecoBk, fA KoTopbix IM} +<(0)), | 
ABMACTCA Ry = |m|/2. B conpsxenHom mpezcTapneHun pomb A, urpaer ome- 
parop A, = A.-: (ITpHxX O3HadaeT COMpAKeHHbI OMepaTop). 

Bee mpefctapieHua Smo, omvcaHHble B (1), COJepxKaTca B STOH Moe 
(korga R, ofHOMepHoO u A, = e509 (c aye 


= Op 
2. CTpykTypa rpymnosoro KOubta. Copmympyem mpenpapn- 


TCJIbHBIM Pe3yJIbTaT, Ha OCHOBaHHM KOTOPOrO OyfeT BbIeeH M3y4aeMbIH KJIacc 
lipeycTaBJienun. 
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Hispectuplit ananor copmyabi Ilnanmepens (2) mpou3Boqut oToOpaxkeHne 


TIpocTpaHcTBa Ly (21) Ha rumb6eptoso mpocrpancrso H, cocTosimee u3 6ecKo- 
HeEUHbIX MaTpHit* 


R=AG)= UME, —S) DY LXER Gn, 0) P (in + 0%) do < on, 
ki, Rk, m 
ji, Jo 


CO CKaJIAPHbIM MpOH3BeeHHeM 


% w) = Dy Sy) Mi (rm, 0) wel Gm, &) (mm? + 6%) dp. 
Ry, kg m 
Re Je 


pee HHJe@KCOM apainerca (\ a Raa0 pin, »>|i [<2 2aementpi 


NaS (x) CYTb yak XapaktTepa x = (fm, 0); OHH OTJIMUHbI OT AYIA TOJIbKO 
mpH | m|/2 < min (Ry, ke). 

O6pas Kombua X CL, () mpu stom oToOpaxenuu ecTb KombNO A = gy 
C OOBIUHBIM MaTPHYHbIM YMHOXKeHHEM H SPMHTOBbIM COMpAXKeHHEM B KayecTBe 
HHBOOUHH. Jaa Oa EEE MpekcTaBJenHH KoOJIbia A HeOOXOJUMO 3HaTb 
Kaace dynkuul XP ae # (x) Kak (yHKWWH xXapakTepa yx 

Teopema 1. Koaoyo A cocmoum u3 éecex mampuy KE H, anemenmot 
i? (x ) Komopolx yYyOoeremeopsAIOM YCAOCEUAM: 

1) pals (= Nee (m, p) QNAaAUMUYeCKU NPOOOAICUMbL HA BCIO KOMNAeKCHYIO 
NAOCKOCMb p=, + ips, ede ABARIOMCA YeAolmUu GYHKYUAMU LNMeepanoHoeo 
nops0Ka pocma, paeHoeo edunuye**; 


ike ; 2 
2) oe not (mM, p) — * mn, path hE (— m, =p); (2) 


SF detobcac rt (7,41) = KimeoD 1m (1, im), 
3) PIPL PY ee rks ME aint (8a) 


AUOBO0 Re < | 1/2 | << Rats U>-0) 


RyRg , — z > Lt ae 36 
hin(m, U) = 90, ecau ee ky < | 1/2 | <tk.) <0, oe 


20e o603naueHo} 


i, _ 2u+ie 
Xing — la V 4u2 + o2 


Sy Rk 
Jl auieMeHTOB x & X* ormmuna OT HYyJIA TOMBKO (yHKUMA Ajj ie A = 
=)(m, p), Hu yeuloBus (2), (3) B 9TOM Culyyae NPHHMMAIOT BUT, 


h(m,p)=h(—m,—0); (mil) =(L,im), |m| <2, [LI < 


if 


* Vimeiotca B Bugy sfpa K (i, U2; m,e) B Oasuce u3 nina fi (uy vOELI 1 ve on 
npu v = m/2. 
ze caelieaces 
cotips 


| P (p14 2) A(m, e1 tips) |?de1< Ciel, 


—oo-Lipe 
rye P(¢)—mpousBoubHbili NoMHOM OT p, a KOHCTaHTEI Ci C —cBou quia KaxKON PyHkunn 


A uM KaxkKAoro nomuHOMa P. 
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Ecm mpefcrapseHve 9 NpHBOJMMO H B OJHOM H3 HHBapHaHTHbIX MOAMpo- 
CTpaHCTB HHLYUMpoBaHo mpeycTaBienve y, OyeM TOBOPHTb, 4TO y COMep- 
*KuTCA BS. Kak uapecTuo (2), mpescrapmeHud Sm. NPHBOLMMbI, CJM p? = 
= —(|m|-+2n)?, n= 1, 2, 

CootHoweHua (3) HMeIOT CJIeJ,CTBHeM: 

I. [Tpueodumoe npedcmasrenue Smo Code pscUM MOAGKO OOHO Henpusodu moe 
npedcmaeaenue: cnunopHoe, ecau Imp > 0, u 6eckoneuHomepHoe (UMEHHO Sip ,im); 
ecau Imp <0. 

Henpupogumble (OeckoneuHoMepHble) mpegcrapienHA S71, 1=0,-+1, 
+2,...,m=|{l|4+1,|l| +2, ... , Oyzem naspipath OCOOHIMH. 

Onpemenenne Kaacca K,. IIpeqctapenve rpymmp &Y oTHOcuTCA 
K Kaaccy Ko, ecaM OHO M ero CONpAxKeHHOe He COMepxKaT HH OCOOBIX, HH 
CNMHOpHbIX MpescTaBwJieHuit. 

3. OCHOBHOH pe3yabrar. 

Teopema 2. Bcakoe npedcmaerenue kaacca Ky pacnadaemca @ Ouc- 
Kpemaxyio npamyto cymmy * npedcmaésrenutl, KADCO0e UZ KOMOPOLX aKeUBANEHMHO 
OOHOMY US NpedcmaBAeHutl KAHOHUYEeCKOlL mOOeAU, NpuLem Onepamopel A, U 


A. 6 amoti modeau He umerom cobcmeeHHolx s3HaueHutl %, ede n— Yenoe 
4UCAO, OOUNAKOBOLL “emMHOcmU Cc m,|n| == | mi. 

Unea moxasatewambcersa. IJIpegctapienue rpynnp YW HasbiBaetca 
HopMasbuHbIM (M. A. Hatimapx), ecm sMHeHHad OOO0UKa BeKTOPOB Bua 
Fa 17, Tue ¥ -tpooeraer Mee, ax—sce koublo X, maoTHa B R, MH aHa- 
JIOTHYHOe MHOXKECTBO BeEKTOPOB MJIOTHO B R’. Bee HenpHBoMMble mpecTaB- 
JIGHHA HOPMaJIbHbI. 

M. A. Haltimapkom jloka3aHO lipejo>xKeHnHe: 

II (kpureput skBuBasleHTHOCTH). J[@a NOpMaNoHolx NpeOcmaBAeHUA KONbLA 
X C oOUHaKO6bIM HaUHUsiUM becom k, aKeueaANeHMHbL MO2da U MOAbKO mMozda, 
KO20A IKEUBANEHMALL NpeOCMaABAEHUA KONA Xs UHOYYUPOBANHole 6 NOONpo- 


cmpancmeax mis. 

Takum oOpa30M, H3yyeHHe lpejcTaBJieHHH KOMMYTaTHBHOrO KOVIbILa nee 
IIPHBOMUT K OMMCaHHIO BCeX HOPMAJIbHbIX MMpesCTaBJIeHHH. 

Ill. I] pedcmaeaenusn, 3adannole modervto (1), HOpManbHol monbKO 6 Mom 
cayuae, ecau onepamopot Az u Az He umetom cobcmeeHHelx sHa4enutl 22, 
p=k,+1, ki} +2, ... Hopmancyole npedcmaeaenun, omeerawuue napam 
(m, A.) u (—m, A--), akeueanenmnol. 

IV. Ecau xopmaaoxoe npedcmaerenue npurnadaeocum Kaaccy Ky, mo ono 
IKBUBANEHMHO OOHOMY US NpedcmaBrenuli KANONUYECKOLL mOOeAU. 


(JloKa3aTeJIbCTBO aHaJIOrH4HO yKasaHHOMy B (1) JIA HeMpHBOAMMBIX mper- 
CTaBJIeHHH. ) 


JIA onucanusa BcexX mpeycTaBsieHHH KJlacca Ky ompefzesHuM B Koubue X 
JBYCTOPOHHHH Hylea X Cc MOMOL{bIO HaOOpa ycuOBHH: 


Ra (ty li Oe a), ee Seg eis) 


KaxkOMy HelmpHBOAMMOMy IIpecTaBJIeHHIO Y OTBEUaeT MAKCHMAJIbHbIM Heal — 
ipo romomop(pusma y. Mea X ectTh nepeceyeHHe BCeX MaKCHMAJIbHbIX Heason, 
OTBeYaIOILHX OCOObIM mpescTaBeHuaM. 

V. B caywae npedcmasarenuti Kaacca Ky aunetinaa o60a04uKa eekmopoe 
in Wa ’ 
6=T 4, ede x npobeeaem X, a y— 6ece nodOnpocmpancmea mM, naomna 6 Rk, 
Uu AHaNCeUUHOe MHOICeECMB6O BeKMOPOB NAomHO 6 R’. 

Hinean X umeet Ooulee mpocroe crpoeHue, 4em Koubuo X: B HeM oTcyT- 


CTBYIOT cBA3H (36) MexKLy PyHKMAMH ee (m, p). Ox pacnayqaetca B ucKper- 


* . » 
IIpw nayviexkaniem onpezenenun npsmoli cyMMbI 6aHaXOBBIX MpocTpauctTs (cM. (*), erp. 74). 
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Ww 


Hy!0 MpsaMylo CyMMy HyeasloB X »»: 


Xm = {Xt hy (m’, p) =0 upu | m’ | & | mi}. 


Us storo cbakta culeyeT OMHOSHAYHaA pa3JIOXKUMOCTb BeKTOPOB THA £ = Tx, 


x€ X, Ha KOMNOHeHTHI €,, =Tx,,0, Xn€Xm, W UpH yyeTe mpefqvioxenun V 
oTcIoya BbITeKaeT: 

VI. Beakoe npedcmaerenue Kaacca Ky pacnadaemca 6 OucKpemnyto npsAMyro 
CYMMY HOPMQANbHOLX Npedcmasrenuti (makoce npiunadaenauiux Kaaccy Ky). 

OTHM 3aBepllaeTcH WOKa3aTeIbCTRO TeopeMb!l 2. SaMeTHM, 4YTO MOXKHO TI0- 
CTPOHTL eCHHY!IO MOJe1b WIA TpesctaBleHHh Kuacca Ky— 6e3 pa3s6ueHuA Ha 
HOPMAaJIbHBIe. 

Hacrosinaa paOora BbilomHeHa No pyKopoyctBom M. A. Haumapxa, koro- 
PbIM TaKxKe IIpeIOKeHbI KAHOHHMYECKAA MOJeib HU WOKa3aTeIbCTBO KPHTepHA 


9KBHBaJICHTHOCTH; aBTOP IIPHHOCHT eMy riyOoKy10 OlaroJapHocThb 3a MOcTOAH- 
Hoe BHHMaHHe. 


MockoscKult rocyfapCTBeHHbIM yHHBepCHuTeT IJoctynus0 
um. M. B. Jlomonocopa 24 1 1958 
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Jloxxagn Axkangemun nayk CCCP 
1958. Tom 124, N: 4 


MATEMATHKA 


M. A. HAHMAPK 


_O PA3JIOKKEHHH HEMPHBOJMMbIX MPEACTABJIEHHH OCHOBHOM 
CEPHM KOMIJIEKCHOM YHUMOJYJIAPHOM FPYNMbI 2-rO NOPATKA 
moO MPEACTABJIEHHAM KOMIJIEKCHOH YHHMOJYJAPHOM FPYNMbI 

BTOPOFO NOPAAKA 


(IT pedcmaeaeno axademuxom C. JI. Cobonesoim 2 IV 1958) 


Ilyctb g +7, — HempepbIBHOe HeENPHBOJMMOe yHUTapHoe MpeycTaBJieHve TO- 
nosornyeckot rpynmbt G uv H —nexotopaa nogyrpynna rpynnmbl G. Cyxenne 
mpeactapyenuad g—>T, Ha rpyunmy H ecrb yHuTapHoe mpeycrapsienve h->T, 
rpyunst 1, Boobie ropops, mpuBozumoe. BosuukaeT 3ajaua pasJioxKeHuA Mpey- 
cTaBseHua h—>T, Ha HeMpHBOAMMbIe NpecTaBJieHua rpyunp 1. 

Pe3ysbTaTHI MpeWbiqyuyeH cTaTbu aBTopa (1) alOT BO3MOXKHOCTb PelHTb 
aTy 3ayauy Wa Toro cayyaA, Kora G ecTb KOMIMJeKCHad YHHMOLyIApHaA 
rpymna A, n-ro nopayka, g—T7g—lpefcTaBsieHHe OCHOBHOM cCepvu 92TOM 
rpynnsr, a H —rpynna Bcex matpuil g € An TaKHX, YTO pg = Sp IPH p> 2 
uM g > 2 (S,,—cumBol Kponekepa), Tak uto H u30mMopdua rpynne Ag. 

J\sist MpocTOTb! U3JIO%KeHHA Mbl OrpaHHYHMCA 3]ecb cyyaem n = 3. B 3Tom 
crygae (cm. (*), nm. 2, § 5) mpeqcTaBseHHA OCHOBHOH CepHu peaJIM3yloTca B 
rHbOepTopom mpoctpanyctpe L?(Z;) BCeX M38MepHMbIX (dyHKuHH f (z) = 
=f (21, 231, 232) Ha rpynme Zz; —rpynne Bcex MaTpHIL 


J 0F0 
221 4 
231 Z32 1 


tf 


; (1) 


YAOBJIETBOPAIOWINX YCJIOBHIO* 


i] i \|? = \ (f (2) de \ i (2215 2215 239) |" dZo1d2godzz0 < 00, 


a onepatopp! T, mpelcTaBsieHHA 3aflaioTca copmyvioii 


Fel (2) = Bar 2 (a) lige art erne oa (ga) errr (75) een) 
rae 8 — MHHOP 3 NocJIeqHHX pP CTPOK HU CTOMONOB MaTpHIbI gt =. 


zg —Matpuua z*€Z3, onpeeseHHad cooTHouleHuem 2g = kz; kp, =O mpu 
P>q; M,, Mz — lWesble; /;, P2 — ACHCTBHTeJIbHbIE YHCJIa, ONpewemoulNe an- 
Hoe Mpefcrapslenue g—>T, (napamMeTpbl mpezcTaBsenus). 


* Kak HW B Mmpezbigqyuet cratbe (1), \ @ (214 22) assis S Cer se, DAC oer eeree es 
KOMIVICKCHbIe TlepeMeHHble, OOO3HayaeT 2M-KpaTHBIM HHTerpaa 
co foo) 
\ --{ Q(X + 155-0) Xm + iY, ) Axidyi.. dX dY m+ 
—co —©0 
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Ecau, B uactHoctu, g EH, 7. e. 


fu gir O 
a= G21 822 0 |, 
O @ a 
m0, B cuay (1), 
gu fie 0 | 


211221 + 21 Sie@21 + Poo 0 
£11231 1+-L21232 Lie%s1+K20Z30 1 


S=z= (3) 


| CUIENOBATE BHO, QL = LyoZ1 + Loe, gus 1. Kpome toro, mpumenaa x (8) 
~dopmysy (5.22) §5.B (?), nomygaem, uTo 


si S121 + Gan 

21-1221 + Lae 
M MofcTaHopka B (2) moKasbiBaeT, uTO | fcyxxeHHe JaHHOrO mpefcTaBseHHA Ha 
rpynny H s3aqaetca dopmyson 


T ef (201, 2315232) = 


— F 
» 2 = S11231 + Zor2s0, Zho = 12231 + oes, 


= |p S1e201 + Sag |! 2 (Gy02%01 + Bo2)—-™ X 
(guzer+do1 
\g1eZe1+Bo0 


@opmyvia (4) o3HauaeT, uTO NpeycTaBeHue —T, rpynnpl H ectTb TeH- 
30pHoe NpoHsBexeHve HempHBOZMMOTO NpesctTaBleHuA g—>T) rpynmpt A, rye 
‘5 


x] > £11%31 +£21%32, = B12 201 + gu22s2) : (4) 


TOF, (2)= | Gr0e + Son 2 (Craz + B22) Fi ( oe + gx je 


M KBashperysApHoro mpefctapsienua (cM. (°), erp. 421) g—T© stoi rpynnni: 
TOF. (21, 22) =[fo (@ir2s43+ So1Z2, 1221 + Lo220). 2 (5) 


Tlostomy MbI NosyyHM pa3zioxeHHe npefctapenua (4) Ha HeMpHBOJHMbIe 
npecTaBJieHud, CCIM cChepBa pa3JiO%KMM Ha HeENPHBOAMMbIe MpeAcTaBenusA 
g—T* KpasuperyJApHoe nperctTaBsenne (5), a 3aTeM pa3JIOXKUM Ha HeMpHBO- 
JMMbIe MpeACTaBJIeHHA TeH3OpHbie NpousBexenua TM xT a 

UroObl MOUyWTb MepBoe pasyioxweHHe, NOJIO%KHM 

C= os > -f (Ze1 231,232) =F (221, C239, 232) = {0 (Zor, ©, Zsa) F230] °, - (6) 


uy) (Zo, 6, x’) = \¢ (251; 6, 232) | 232 | x’ (Zs2) dz39, (7) 


rye y’ (2) =!z2|"t+esxz—™’ . CootperctBue [> , yceTaHaBJIMBaemoe (popmyJiamu 
(6), (7), ecTb H30MeTpHyecKoe oTOOpaxeHHe U mpocrpaHcTBa L* (Zs) Ha THJIb- 
SepToRo mpocTpaHcTBo Sy BCeX H3MepHMBIX yHKUMH $ (22,6, x%'), YAOBJIeTBO- 
PAIOMLHX yCJIOBHIO 


19? =| 1b Genk") PP dense’ < 00: 


lip 3TOM uHTerpan no dy’ GepeTca no BCeH rpymne xapaktepoB X MYJ_THIVIM 
KaTHBHOHM Ipynlbl KOMMJIeKCHBIX Yuce, a dy’ OOosHaaeT np do’. Ito oToo- 


paxxenne U mepeBoguT onepatoppl Tg B OMepaTopbl B MpOCTpaHcTBe y, KOTO- 
pble Mbl CHOBa OGosHauuM Yepes Tg. 
Ho npn nepexofe ot f K Tgf no dopmyse (4) cyxKuna @ (Zor, C1, 232) 


mepexoAuT B 
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| 230 |? | Sezer + Loe |b? (Pre%e1 + B20) + 


ME es + G21 211231 + 821232 
? G12221 + B22’ 12231 + Y22282 


= | 210%1 + Soe Bard Ries 2 (Py9201 + Loo) ™ | Zoi6 + oe (tT? 


Buta bea  Sub+ gar ; : 
. o( Zie%1 + B22 7 SiG+ P22 ’ (S126 + Zo) 32) ’ 


» 212231 + Loz ) 1210231 + S222 [eee 


CJIeMOBATeMbHO, (22,6, x") MepeXOAUT B 
| Sro2o1 + Lae | 41— 2 (10201 + Loo) ™ | B126 + Loe ex 


Q11221 + 2a1 guSt gai ‘ ~2 X (220) dz oe 
“ \ ? as + gee” £126 + Soe ‘ (6126 “s E22) 20) | 292 (252) ce 


= | Zy0201 + Gas |! 2 (GyeZe1 + Boo) | B12 + Boe? X 


x \ ( 211221 + 221 ; gut + £21 
uy 212Z21 + Boe ” ZieG+ B22’ 


= | By02%01 + Bag | +P 2 (Gy0%1 + Loe) ™ | P10 + Boe |™ +’? (2106 + Go2)—™ X 


b 2uzZ1+ ge guS+ gor x’) 
\ 212221 + G22 7 Bie + B22’ : 


Zs: | Zsa f ?x’ (C125 + Zoe) 1232) dzs2 = 


TaK UTO 
Tg (2,6, xX) = | ZisZa1 + Bia |"? (P1220, + Boe) | Sie + Boe |X 


p ney, Quz1+ 81 Custer _, 
‘s (126+ 822) o( Gi2eza1 + 22? ieG+e2 X ) c (8) 


@opmyvia (8) osHayaeT, 4TO MpeActTaBseHHe g—>T, B Hy CCTb KOHTHHYAJIb- 
Had CYMMa N10 y’ TeH3OpPHbIX NpousBexeHuh T i) eles rye 


\ 


(Catan m'+ie'—2 wo) inf (S11 -F San 
Te F (5) =| greS + go2 | (S128 + oo) Ff (3 + eal : 
Ilostomy ocTaeTca mpousBecTH pa3vloxKeHHe Ha HeNpHBOAMMbIe mpescTaBuie- 
HHA KaxKOrO H3 9THX TeH3OPHbIX MpOMsBeseHHH NO opmywiaM ctaTbu (?). 
O6o3HayHM It sTOrO Yepes X coBoKkynHocTb Bcex nap (y,y’)@€X x X, aaa 
KOTOPBIX 1, -+ m' + m—ueTHOe 4HCIO, HM NONOKUM Mia (x, x’) € X 


, eee, 4 , m-+m,--m’ . e+e,+0/ 
PAZ, %5 X ) =F (2s, 0; 110" 9") =\$(en, Saiki G —2_y\> x 


m—+-me+-m’ m—m,+m’ +i e—e,+0/ Es h, m—m,+m’ 
xX (S—21) *% |z—2zal 2 3 *(z— 291) : x 
m-+-m,—m’ o e+ei—e! ; __m-tmy--im’! 
x|o—z| 2 2 (¢— 2) a 2,0 (9) 


cooTBeTcTBHe ~—> F, ycraHaBsmMBaemoe (bopmy soli (9), ecTb H30MeTPHYeCKOe OTO- 
OpaxkeHue mpocrpanctBa $y Ha rusbOepToBo mpocrpaHcTrBo Of Bcex H3MepH- 
MbIX (pyHKuMH F (z, x,y’), (x, x’) € ¥, YAOBeTBOpsIOMMX yc/IOBHAM: 


1) FFP = gal) mee or) [| LP] wx’) Rae | dydy’ <00 ; 
x 
2) mpeoOpasopanua MDypbe 
F (w, x, x') = (25)? | F (2, wx’) exp (—i Re (zw) dz 


yuku F (z,y, x’) Wa mourn Bcex w, % xX (% x’) EX. yaAoBmersopsor 
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COOTHOLUCHHIO 


E(w, 4, x!) = (—d-m2-# x 


m + my — m’ 1 .o + 0, —o’ m—m, +m’ 1 o—o,+0' 
mt 2 gn eo ak 2 Pig ae 2 ) 
m-+- m, +m’ 4l . o+060,;—<’ \ m — tt, -+ m’ it . O—6,;-+0'\ xX 

r( Lee eee yr ae | 


x fo fame F(a, yy"): 

IIpu sTom oroOpaxeHun MpeyctaBienve g-—>T, nepexowUT B mpeqcrapue- 
Hue B Or, KOTOPOe MbI CHOBa OOO3HAYHM uepes g—> Tg; H3 MpeMLiyuix pac- 
CyKeHHH HW pesyJIbTaTOB CTaTbH (') BbITeKaeT, UTO MpesctaBseHHe g—> Ty B 
mpocrpanctse $- 3akaetca cbopmy Joi 


TF (Zz x al = | £122 =r Lo [tO 2(Ga 2 me Oe) eee (gees ’ Xs x'] ’ 


T. €. STO MpefcTaBIeHHe eCTb KOHTHHYaJIbHad CyMMa mpejcTaBJeHuli PE 


CreqopaTesIbHO, KOMOHHUpys cbopmyvipt (6), (7) u (9), Mbl npHxoqum kK cue- 
Wytoulemy pesyJibTaty: 


Teopema. Jaa amboti dynkyuu f € L?(Z3) unmeepaa 
{ 


m+m-+m’ — . eteite’ 
Pilgey, a acer 231, 232) | 231 — 230%e1 i 2 " gore 
m—+m +m! m—m-+m’ , ,e—pe,+e’ m—m,--m’ 
ae a i ————_-—_ 1 ae 
x (231 — 232201) 4 [2—Zor|- * z (2 — 2o1) a x 
i ania jorei—e" = = m+m,—nm 
X | Zo1 — Za02! 2 4 (Zo — 2302) 2 d2o,dZ3,dZ32_ ~~ (10) 


cxOOUMCA 6 CMbICAe HOPMbl 6 Yr u Gopmyaa (10) ocywecmeasnem u3somempu- 
ueckoe omobpancenue npocmparncmea L*(Z;) Ha npocmpancmeo Hr. ITpu amom 
omobpastenuu cyoscenue Ha epynny H ~ A, npedcmaerenua g—- Tg ocHoeHot 
cepuu epynnot Az, onpederennoeo dopmyaoti (2), nepexooum 6 KONMUHYAaAb- 
HYIO CYMMY Henpueodumolx npedcmasaenutt ocHoBHo cepuu g—>T epynnet 


A, mak umo npu nepexode om f K Tef dynxyua F (z, x, x’) nepexodum @ 


/ 


a m+ip—s —m sar f 
TOF (2, xX’) =| Brx2 + Boa] "+? (Graz + Baa)" F (ETE, y, x’), 


202 ¥ (A) =| he, 
OrmeTuM, 4TO JOKa3aHHad TeopeMa MpHMeHHMa K {pyrHM noyrpynnam 
rpynnpt As, H3oMop(HbiM rpynme A,. Hanpumep, B cJlyyae NOATpynbl MaTpHiL 


4° 0» 40 
O S22 £28 
O geo £33 


g 


COOTBETCTBYIOINee pasIOxKeHve NOsyyaeTcA 3 pa3sJIOXKeHHA MIA nowrpynmbl H 
H cootHouleHua sH’s = H, rue 


Q Ol 
Saaaes 0) = 0) < 
ONO 
Ilocrynu10 
31 Ill 1958 
UHMTHPOBAHHASH JIMTEPATYPA 
1M. A. Hatmapk, JAH, 119, N25 (1958), 7H. M.Feapgaung, M.A. Hai 
Mapk, Tp. Matem. uxct. um. B. A. Crexnoza, 36, 1 (1956). %H.M.Teappang, 


M. A. Hatmapk, Ws3s. AH CCCP, cep. martem., 11, 411 (1947). 


Jloxxagmn Aragemun wayr CCCP 
1958. Tomi121, Ni 


MATEMATHKA 
B. [H. TPOTACOB 


O JIMHEMHbBIX YPABHEHUAX B UACTHBIX MPOMSBOAHbIX 
BECKOHEYHOrO NMOPAAKA C NMOCTOAHHBIMH KOIPSHUMEHTAMU 


(ITpedcmaeneno axademuxom C. JI. Co6onesoim 31 IIT 1958) 


1. Paccmotpum GeckoHeuHy!o cucTemy udepeniivaJIbHbIX YypaBHeHHH M0- 
pxAKa m C NOCTOAHHBIMH KospPMUHeHTaMu 


m—l © 


yr (x) = YS ary, (x) (1) 


v=0 2=0 
NpH 3ajlaHHblxX HavaJIbHbIxX YCJIOBUAX 
G2)(0) =e, n= Dal wey = 0,1 SOs een — 1. (2) 


Ecau NPHHATh o603HayeHHA 
(Y%) g@® @) 
a a a, oe 


A, = a”) Red Oe 
‘Bae! a). 
Yy™ (x) ="(y™ (x), YO? (2%), YO (X)s oo YS? (Xs oe odo (3) 
c™) = (Cc, Ose an) J pa One cal n eae als Deere aol 


TO cuctemy (1), (2) MoxHO cOKpallleHHO 3amucaTb B BUTE 
y™ = Amy yD + Amey) + 2. + Ay, . 
yO(0) = O)—» = 0,12)... mn (4) 


Cuctemy (4) MoxkHO npuMBecTH K cucTeMe upPepeHuMabHbIX ypaBHeHnit 
mepBoro nopsyKa. 


Brpeyem B PaCCMOTPeHHe JJIEMECHTHI JIMHeEHHOTO MIpOCTPaHCTBa Ppa3MeNHOCTH Mm 


g=(y—D, yO), ee 59) cle (0), c=). Eg). 


re NOX OOOOWeHHbIMA KoopsMHaTamu y™ uc) (yv=0,1,2,...,m— 1) no- 
HMMAaIOTCA TOUKH KOOPAMHATHOTO MpocTpancTBa B BbIpaxenun (3). Tog npous- 
BOJHOH 110 xX TOUKH Y MOHMMaeTCA TOUKa 
eS (y™ ? yo B00 dha 
O6pasyem MaTpuny 43 Matpun Ay (v=0,1,2,...,m—1) 


Am—-1 Ams hod Ao 
is 0 Bric 0) 
B= jee 
0) iB oye 0) ’ . CAMHHUHAH MaTpulta. 
NO) 0) Bi 0 
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C momoutbo Marpuist B cucremay(4) MoxeT ObiTb sanucana B copme 


y'=By, y(0)=Ce (5) 
@opMasIbHO pellieHue cucTempi (5) MoxeT ObITb sarucano (1): 
— — 2 n 
Ui e*Fc,.. THe 8 — E+ xB+ 5B +...+ 5B" +... (6) 


Buipaxkenve (6) mpedcTapineT co6oli TelicrBuTe/bHO pellleHue cuctempt (5), 
Kora PAbI,BXOMAMIMe B BbIpaxenue (6), cxoqaTca adcomoTHO. Ec Koopyu- 


maThLTOUeK A (hy; hy, he, .- 5 ae te) Ha elon) asidascue salah ee acl BCEX 72 VIOBe 
JIETBOPAIOT HepaBeHcTBaM |hn|<|fa| (uM |hn|<|fn|), TO 3TO OOcTOATeMBCTBO 
OyeT 3anucipaTeca Tak: |h| < If (Alef): 
O6o3HauuM 
[yr (x)= (yr x) |, Lat? (x) |, [yf () |). )s 
m—l1 a fit 3 m—1 
Dll = (Blo, Wiel, Blas), 
v=0 v=0 v=0 
Ay a Ag... \ (7) 
A= ene rye a, = max, {|a|}. 
Ay-.- 0<v<m—1 


B mpHHATEIX O6osHayeHHAX (mj— 1)-10 MpoMsBOAHy!O pelieHHsA CHCTeMbI 
44) MoxHo mpu |x|<r oueHHTb HepaBeHCTBOM 
m—1 
[ym | aratey >) | 00, (8) 
v=0 


C nomombto HepaBeHcTBa (8) H pe3yJIbTaTOB CTaTbH (*?) MOXHO JOKa3aTb 
-csefyioulve Teopembl. Ilepppie ueTpipe TeopeMbl yoOHO opMyJIMpoBaTb c 
foe) 


nomombio dbyHKuun F (Zz) = » Qnz". Kosdduinertb! @p CYTb 9JI@MeHTbI 


MaTpHubl A B (7). 
Teopema 1. Ecau gynxkyua F (Zz) npedcmaeasem cobot noaunom cme- 
neHU Ss CO CMapulum Koad@muyueNMOM As, MO Npu HALAAbHOLX YCAoEUAX CY) = 


= y) (0) maxux, 4mo 


eV of” | 


(R| a|es)'slim —— <1 0 =0,1,2,...,m—1), 


cucmema ypaeHenuti (1) umeem eduncmeenHoe pewlenue, AHaAumuuecKoe 6 


wpyee.|x|<_R. 
Teopema 2. Ecau F(z) ecmb noaunom cmenenu s uU OAA HALANoHOLx 


ycaoeut BOINONHACINCA COOMHOWMEHUE 


Vales 


dels 


(v= Op Ile tt), = 0, 
n>oo 
mo pewenue cucmemot (1) —axaaumuyeckoe Ha ecetk naocKocmu U eduN- 


CM6eEHHO. 
Teopema 3. Ecau npu ecex Oocmamouxo bonouiux |z| @olnoAHeHO He- 


pagericmeo 


|F(2)| < el, 
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MO NP HALAALHOLX YCACBUAX, YOOBACMEBOPAIOLYUX COOMHOWEHUIO 


VI View 


noo ein ne 


(elle)tl¢ (yO oen ee eed 


pewenue cucmemot (1) aHanumuueckoe Na écett NaocKocmu uU eOUACMeeHHO. 
Teopema 4. Ecau gyaxyua F(z) ananaumuuna @ Kpyee paduyca R, 
mo npu HALaAoHolx ahd YyOoeAeEMBOPsAUOLUUX Hepasencmey 


Via | 


n—->co 


od vere), De, web lic 


pewenue cucmemet (1) cywecmeyem cpedu yearvix dynKyui u eOuncmeeHno. 
nh 


Teopema 5. Ecau lim Van = 00, MO Npu HALAAbHOIX YCAOBUAX 


noo 
fn 
i, Oo, Se linn 2 V pee 1, Py nO, 2 ee oe 
noo 
COC LON == One Iax (G, G7, Gee ay”, ..., An} cucmema ypaenenuti 


(1) umeem eduncmeeHnoe peuenue, AHAAUMUYECKOe HA ecett NAOCKOCMU. 

2. Ucnomb3sya pe3yJbTaTbl O pellieHHAX CHCTeMbI JIHHeHHbIX ypaBHeHHli (1) 
Mp ycJIoBHAX (2), MO%HO MOJIYYHTb TeOpeMbl O pellICeHHAX ypaBHeHHA B YAacT- 
HbIX IIPpOH3BOHBIX. 


Tpe6yetcsa HaliTH (pyHKUHIO U(X, Z), YOBJIETBOPAIOMy!O ypaBHeHHto 


m—l © 
i a”) Oe Dias 
pay DX an “ax’az" ’ 9) 
eCJIH 3aaHbl (yHKIHH 
vu 
PK aay (Z)y a = 0, Le Dae. 6 le (10) 


x=0 


Pemenve (9) mpH ycuopuax (10) OyqeM HcKaTb cpeW aHasIMTHYeCKUX B 
HeEKOTOpOH O6JlacTH (yYHKUHH B BHe adcoJIOTHO CXOMaleroca psa 


wa, 2p aie Ea G9 6 (11) 
n=0 
rye dyxHKuHH y,(x) (n=0, 1, 2,...) nofxmexaT ompezenenuto. Togzctapaaa 


BbipaxeHve (11) B ypaBHeHwe (9) H ycvioBua (10) u cuHTad NomyyatoulHeca 
MIpH 3TOM pAb aOCOJIOTHO CXOJAUHMHCA, NPHXOMHM K TOMY, 4TO (byHKIHH 
{Yn(x)} MOUKHbI yOBJIeTBOpATh cHcTeme (1) MpH HavaJBHbIX ycsIOBHAX 

yn (0) =, =a," (0), n= 0,1,2,..., »= 01,0) aren lees 


? 


C MOMOU{bIO TIPHBeeHHIX pe3yJIbTaTOB O pellieHHAX cucTemb (1), (2) 
MOXKHO MOJYYHTb JIA ypaBHeHHaA Bula 


i—1 7S 

Ou i) On 
= Qs 

Ke 2 Ay Ears" i 

MIpH yCJIOBuax 
0’ u 
vy (Zz) = — ea ye Ol 
OX | reso 


CJIEMYIOULHe TeOPeMBl. 
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Teopema 6. oa @ynkyuu vy(2Z) (v=0,1,2,...,m—1) senatomca 


— Yenolmu nopsoKa ~ 


) 
(s>1) u muna s, mo pewenue u(x, z) ypaenenua 
1 


ae 


(13) axanaumuuno no x @ Kpyee |\x|<R, ede Seas te glee 


= max {|a5|/} u npu aobom dukcupoeannom x us Kpyza |x|< R umeem 
o<v<m—1 


S 
no z pocm He é@ouue nopadKa — TU KOpMaAbHOzO muna. 
Teopema 7. Ecau gdynkyuu v,(z) (v=0,1,2,...,m—1) yeavie no- 
Ss 
psx0Ka pocma penne. 20e 0O<9<1, HopmaneHoeo muna, mo ypaeHKeHue 


(13) umeem eduncmeennoe pewenue u(x, 2), AaHanumu4ecKoe no nepemenHolm 
|X uU 2 Ha eceu naocKkocmu. IT pu duKcupoeannom x yNKyuAa u(x, Z) pacmem 


mo Z He Bblllle nops0Ka u HOPMAAbHOeO Muna. 


S 
—0 
Jia ypaBHenua (9) oOnjero Bua OG6o3HauHM uepes f (C) dynKuuto f (6) = 


— SY Gin rie. oO, = max fia) aS 

n=0 he ae ee 

Teopema 8. Ecau'‘npu ecex docmamouno Goasuux |C| 7 () lac erie 
{s >0,p>0), a dynxyuu v, (2) (v=0,1,2,...,m—1) yeavle pocma ne 
eollue Nepeoeo nopAOKAa HOPMAAbHO2O muna, mo  ypaenenue (9) umeem edun- 
_ cM6eHHOe AHAAUMUUECKOe pewleHue, Yenoe no x u z. ITpu GguKcupoeannom 
OOHOM nNepemeHHOM GYyNKuUA U(X, Z) pacmem no Opyeomy nepemeHHomy He 
Oolcmpee GbyNKyUuU nNepeoeod nopAaOKa U HOPMAAbHOeO muna. 


Teopema 9. Ecau qyxxyua f (0) = » ano" axanaumuuna 6 Kpyee 
n=0 
IC|<R, @ dynxyuu v,(zZ)= — (y= 0, 16 2... cenit — 1) Hensie nep- 
x 


; x=0 
6020 nopsAOKa uU muna, menoweeo R, mo pewenue ypaeHenua (9) — Yeroe no 
nepemeHHbim xX, 2 U eOUNCMBeEHNO Cpedu aHxaAUmuUYecKUX ynKyud. IT pu 
QUKCUPOBAHHOM X pewenue U(X, Z) umeem no z pocm Yenoul GyHKYyUU He 
eollue nepeo2o nopAaOKA u muna, mMenoulecod R, a Npu MuKCcUpoeaHHOM zZ YHK- 
uuAa U(X, 2) OmHocuMeAbHO x He Bolle 1-20 nopsAOKA U HOPMaAoHOZO muna. 
n 


Korga lim Van, = oo, Tiel ad, == max {ae ey cpaBeIMBa Teopema: 


noo 0<vqcm—1 


Teopema 10. Ecau lima, =o, mo npu ycaoeunx (10) 
i ce) 


eh mS (2) ae 


Ox 0) ES 


pocm KOMmOpbLx onpedenasemca i ena 


lim 2 Vie. jee 


noo 


n{k 
Bae Dan, Oy == MAX (05, 04, van, 2.24 An}, ypaenenue (9) umeem 


eOuncmeenHoe pewenue, anaaumuueckoe no NepemMeHHlM X, Z2 Ha @ecell NaAo- 
ckocmu. I] pu dukcuposanHom Zz pewenue umeem no x pocm He Bolle nepeozo 
nopsxOKa u HOpMaAbHO2O muna, a Nnpu quKcupoeaHHom x uUmeem pocm He 


Bolle Nepeoeo nopsoKa u MUHUMAAbHOeO muna. 
Tarauporckni pafMorexHuueckuit Tloctynusto 
MHCTHTYT 23 1 1958 
UWAHTHPOBAHHAA JIMTEPATYPA 
1@,P,PautmMaxep, Teopua matpuu, 1953. *B.H.Iipotacos, JAH, 
105, Ne 2 (1955). 


Jloxnaagn Akanemun wayk CCCP 
1958. Tom 121, Ne 4 


MATEMATHEKA | 


Axkayemuk C. JI. COBOJIEB 


3AME4AHME O KPHTEPHH METPOBCKOrO PABHOMEPHOM 
KOPPEKTHOCTH 3AJAUH KOLIM JJIA YPABHEHHM B 4ACTHDIX 
MPOU3BOHbIX 


Ycnosue WU. [. Merposckoro' papdoM2epHo4 koppeKTHocTu sajjaud Kou 
JWId ypaBHeHH c ABYMA He3aBHCHMbIMA TIepeMeHHbIMA H NOCTOAHHbIMH Ko3p- 
(pHIMeHTaMH Bua 


O"u 1 peas a 
p= — + > ee fh ] 
if At at ax! () 


KacaeTca Bua onepatopa L.{9rTo ycopue cocTOuT B cefytoulem (?*). 
PaccMoTpHM ypaBHeHHe 


A(A, a) =r + DY Apr at = 0. (2) 


k<n 


{1a Toro uToObl ypaBHeHHe (1) omycKasiIo B OecKOHeYHOH OOvlacTH pelie- 
HHe, YOBJIeTBOpAIOlee YCJIOBHAM 


ima 


e 


use =0, (3) 


t=0 ~ Oe t=0 Gime 

HempepbIBHO 3aBHcAiee OT KoappunuentoB A; 1 U NpaBol yactH F, HeoOxo- 
AMMO MW OCTaTOUHO, 4TOObI AVIA YMCTO MHMMbIX 3HaveHHii a BCe KOPHH ypaBHe- 
HHA (2) JexKaH JeBee HEKOTOPOH psAMol 


Steaiok) WEG) A==16-la 1b (4) 


YpaBHeHHaA, JIA KOTOpHIX ycoBue Ilerpopckoro BbINOHeHO, 6yeM Ha3bl- 
BaTb JIA KpaTKOCTH ypaBHeHHAMH IleTpPOBC KOTO, oOMepaTopH 
B JieBOH YACTH TAaKHX ypaBHeHHH OoNnepatopamu Iletrposckoro. 
B Hacrosuel 3aMerKe MbI NoKaxKeM, 4TO BCe ONepaTophI Ilerposckoro mpesmcta- 
BHMbl B HEKOTOPOH KaHOHHYecKOH dopme. JloKasaTebcTBO OnMpaeTcA Ha He- 
CKOJIbKO 3JICEMCHTaPHbIX JIeEMM. 

Hasopem 9CMECHTAPHBIM ONepaTopom Iletposckxkoro 
onepatop Ilerposckoro puja 


Lu=(S—A o) u. (5) 


ore 
JlemMma 1. [aa anemenmapxox onepamopoe Ilemposckozo neuemnozo no- 
p20Ka 4uucao A ecezda seiuecmeeHHo. 


JlemMma 2. [1a anemenmapnolx onepamopos Ilempoeckoeo uemxoeo nopxd- 
Kae we 


Jarg ((— 1)***A] | </2. (6) 
Byfem HasbiBeTh CTPOTO napaG6onanuecKUM  9emMeHTapuHbiit 


onepatop Ilerposckoro c 4erHbIM Mm, eC/IM HepaBeHcTBO (6) BbINOHeHO cTporo. 
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Onepatopbl C HeyeTHbIM ™ MIM TaKHe, B KOTOpbIX Tp 4YeTHOM ™ HepaBeHCTBO 
(6) MpeBpaliaerca B paBeHCTBO, HA30BeEMNO Ay rune pOomuuvecKUumMH. 
Teopema 1. Jfeyunennout Ougdepenyuaaonoiti onepamop 6uda 


Lu=(— Bau (7) 


6ydem onepamopom Ilempoeckozo 6 mom u moarbKo 6 mom cayuae, Koza 
n=2, p 4emxHoe p=2m u 06a mnooeumena 


0 ee 0 aE: 
-Vpuamel OP: Yield ieee (8) 


Ha KomMopole pacnudaemca smom onepamop, byOym onepamopamu Tlempoe- 
cKo20 noryeunepboauuecKkoeo muna. 
J\IA MOKa3aTebCTBA JOCTATOUHO 3aMETHTb, 4TO U3 ypaBHeHuA 


NM = BaP (9) 
culeqyet 
nargA = arg B+ parg« (10) 
if 
WIM NpH arga=n7/2+ kr 
eye te (11) 


Ec p/n— fpo6b c HecoKpaTHMbIM 3HaMeHaTeseM g, OOJIbUIMM eHHMIDI, 
TO CYLUeCcTBY!IOT TakHe k u S, uTO 


kpt tT 

Fis Ss -- 7’ (12) 
HM, 3HauHT, MCHAA &, MOMKHO 3aCTaBHTb argA IpHHATb sOOOe 3HayeHHe, OTJIH- 
yalolleech OT MepBoHayabHoro Ha jx/q. SHauMT, mo KpaliHeli Mepe OHO H3 
3HayeHHH A He OyfeT yOBeTBOpATb ycioButo IlerpospcKoro. OrTcrofa cnenyer, 


uTO p/n —Uesloe YC. 
Ho mpu 2TOM ypaBHeHHe (9) paclayaercd Ha MHOXKUTeIM: 


n 
[] @—V Berlina) = 0. (13) 
Jima Toro utToObr ycnosue IlerposcKoro ObIIO BbINOJHeEHO, HeEOOXOJHMO 


n 
WH floctaTouHo, uTobn Bce V Berlin yyopmerBopaM ycnoBuam siemm | H 2, 
a 9TO BO3MOXKHO JIMUIb mpH m= 2. Hakonell, ecu Obl OJHH H3 MHOKUTEE!t 
(8) Obit uHcTO NapaOomMueckHM, TO JpyroH He yloBJeTBOpA Obl ycOBHIO 
Ilerpopckoro. Teopema oKa3aHa. 

Ilepexoqum kK uccIeqoBaHulo omepatopa Ilerposckoro B oOmem cutyyae. M3 
o6nieli Teopuu avireOpavyueckuX yYypaBHeHHli W3BeCTHO, 4TO 3HayeHHA A(x) 
BCeX KOpHeH ypaBHeHuax (2) B OKPeCTHOCTH OeCKOHeYHO yfasIeHHOH TOUKY 
h = 00 MOFyT ObITb pa3JIOXKeHbI B CTeIMCHHbIE PAbI MO yObIBaIOWMM CTeleHAM 
&% B OKPeCTHOCTH O6eCKOHeuHO YJaJIeHHO TOUKH. ITH passor%KeHHA OyAyT 


A= Ayam + Ayam—ts t+ ... + Ans +... (14) 
Aaa HaxOMKJCHHA TJIaBHbIX YWICHOB MOCTYNaeM MO MeTORY HbroToua. Kax- 


bool 
JIOMy OJHOWNeHY, BXOAALIeEMy B A(A, «), Baga Angi Sa’S TIPHBOJJMM B COOTBET= 
CTBHe IIpxAMy!O JIMHHIO 


U5 (t) = Ret 4- Ls. (15) 
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B neppom KoopywHaTHom yruy ¢t >0, y >O crpoum pyHKuUHIO 


Z(t) = Maa ae 


Kako Bepuimne somManHolt z(t) coorBercTBy!oT uncsla Ag HU mM. 

ByleM Ha3bipatb CTAPMUMH UMeCHAMH ypaBHeHHA (2) Te 
UJIeHbI, JIA KOTOPHIX COOTBeTCTBYIOMad UpAMaa (15) uMeer xoTa Obl OAHY 06- 
ulylo TOUKY Cc KpuBoH z(t). OcTrasbHble WIeHbI Ha30BeM M JI a UIA MH. 

Teopema 2. B nocacdocamenvxocmu unenoe A; a” —*!s 6 opmyae (14) c He pae- 
HolMU HYAIO Ap, NOMUMO NOAYZUNePOOAUMECKUX BolPAIeHU, YOoBAeMEOpAIOLYUX 
ycnosuam nemm 1 u 2, mo2eym ecmpemumoca ewe UACHOL UeMoLPeX BUG: a) 4ACHOL 
uucmo napaboaureckue; 6) 4ACHbL C HENONOICUMEADHSIMU CMeNCHAMU a; B) 4NCHOL 
C OpobNblmu cmeneHaAmu a; T) 4A2HbL, He yOosremeopsioimue ycaoeuto [lempoe- 
CKO20. 

Ecau nepeottt us amux unenoe 6yOem 4zen muna a) uAu 6), mo ycaoeue Ilem- 
poeckoeo OAL 9moz0 KOPHA Gydem evinoAHeHoO; ecAu ON OYOem muna B) uAuU TP), 
ycnosue Ilempoeckoeo He Oydem BolINOAHEHO. 

JjoKa3aTeJIbcTBO OUeBHHO. 

Teopema 38. Bcakuti onepamop [empoeckoeo c mounocme10 Oo MAAOWUX 
4NeHOe npedcmasum 6 Bude nNpouseedeHUA IAEMeHMApPHoLX Onepamopos [lempoe- 
CK020: 

ii / a Aas 
bum TE (2 Asse) wt Lat (16) 


s=1 


3necb Lau mpeycraBsaeT COBOKYMHOCTbh YICHOB HH3Wero NOpAKa, BCce 


a as 
"Ar eas aps 
HecipaBeqiuBo. He Bcakuu onepatop Bua (15) 6yzer onepatTopom I lerposckoro. 

J{oKa3aTeIbCTBO TeOpeMbl 3 CJlelyeT H3 TOPO, 4TO Cpe PlaBHbIX YWICHOB pa3- 
JIOKeHHA KOpHeH A ypaBHeHua (2) He MOxKeT ObITb TAKMX, KOTOPbIe CosepxaT 
J\poOHble cTeneHH @ HIM He yoBseTBOpsIoT ycoBuio IlerposcxKoro. 

B culyyae, ecuId B UMCe KOpHelt A(x) onpenemuTemn A(A, «%) IA HeKOTO- 
poro oneparopa Ilerposckoro BXOAHT TaKOM KOpeHb, B pa3JIOXKeHHH KOTOPOTO 
yUaCTBYIOT MOJIOXKUTCJIbHbIC J POOHbIE CTEMeHbI a: 


Ae Ae Meee oe A es (17) 


TO, OYeBHAHO, KOPHAMH OyflyT H BCe KOPHH, COMpsXKeHHbIe C HUM, T. e. TaKHe, 
KOTOPble MOJIYYalOTCA MOJCTAHOBKOH BMecTO aS 3HaueHHH e2h7¢/s lls, 


— 9JIeMeHTapHble onepatoppl IlerposcKoro. OOparHoe, oveBU AHO, 


TIpousBpeyenne 
s—1 
Ra, x)= [pcr Aya” — Aya™—s —., ,.— Am,) (18) 
k=0 


GyeT, OYeBHAHO, MHOFOWIeHOM OT A H &, TaK KaK -OHO mpefcTaBsaeT co6oli 
CHMMeTpHuecky!0 (PyHKIMIO OT KOpHeli ypapHeHua yS =a. Ha30pem tTaKne 
MHOrowIeHbI A(A, «) KAHOHHYeECKUMH, a onepatop R(d/dt, 0/dx) — 
KaHOHHYeCCKHM OmepaTopom IletrposcxKoro. IIpu s=1 Kanoun- 
ueckHi onepatop Ilerposckoro OyjeT HMeTb MepByt0 CTeneHb OTHOCHTebHO O / Ot. 

Ilycrb £—nexotoppii onepatop Ilerpopcxoro. Paccmotpum sce KOPHH 
h(a) coorBetcTByloulero ypaBHeHua (17) uv nocTpowM B COOTBeTCTBHe KarK Oli 
rpynne KOpHel kaHOHMYeckHH Onepatop Ilerposckoro, Cocrapum npousBeyenne 
BC€X TaKHX KaHOHMYeCKHX OnepaTopoB 


N ‘ 
Lu= I] R; (5; : x) u. 
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Ilocrpoum Tenepb elle OAHY JOMaHyto JIMHHIO B OcKocTH y — t, MeHbUTy10 
(16), mo cmeqyioulemy mpapuuty. 

PacnolOx%KUM NOKasaTeIM Ms; PAABHbIX WICHOB pa3jIOr7KeHHA KOpHeH ypaBHe- 
aua A(A, «) =O B Hey6pIBalollem MopsyKe: 


MyQMgQ...< My 
H MOCTPpOMM B COOTBeTCTBHe KaxKJOMY Ms; 4HCJIO 


nl 
Ns = (s—1)ms + >} MOPS 
j=sspl 

IlocrpouM Ha Halle muiockoctH y, ¢ BOrHYyTy!IO JIOMaHy!O, COeAMHAIOULYIO 
TOUKH tf = ms, Y = Ns. ByeM HasbiBaTb claraemoe A, ,0"+!u / ot Ox! Hecyme- 
CeTBCHHDIM UMCHOM ypaBHeHuaA Lu=f, ecaw mpaman y=tk+1, 
TOCTPOeHHad [Id Hero, He UMeeT COMIX TOYeK C 9TOM JIOMAHOM HW JexKUT BCIOLy 
qWDKe ee. 

Torga cnpaBeqiuBpa culeyioulad Teopema. 

Teopema 4. Bxewnuti onepamop ITlempoeckoeo Lu omaudaemca necy- 
YeCMBEHHIIMU 4ACHAMU OM NpouseedeHUA KAHONULECKUX Onepamopos Ilempoe- 
*oeo0 Lu=Lyu + Lu. OOpamuxo, ecakutl onepamop, Komopolil c mo4Hocmoro 
JO HECYLWIECMBEHHIX “4NCHOG COBNAadaeM C NpoUseedeHUeM KAHOHULECKUX ONepa- 
nopoe Ilempoeckoeo, 6 ceoto ovepedo, onepamop ITempoécKoeo. 


Tocrynuso 
19 IV 1958 


| UMTHPOBAHHAS JIMTEPATYPA 
1Y.1T. Ietposcxuu, Broan. MY, B. 7, 23 (1938). 
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3aKas 700 


Jloxxagn AkayleMunM Hayk CCGP 
4958. Tom 124, Ne 4 


B. A. AKYBOBHY 
O AWHAMMYECKON YCTOMYMBOCTH YMPYFHX CHCTEM 
(ITpedcmaeaeno axademuxom B. H. Cmupxoeoim 25 IV 1958) 


J\unamuueckoit ycrowuupocTH ympyruxX cHcTeM fMocBsillleHa OOWMpHaA Tex- 
HuuecKkad sMTepatypa (1,2). Tleppoe cucremaTuyeckoe H3JIOxKeHHe OOmleH Teo 
puu 6bio JaHo B padote (*?). Mbi paccmaTpHBaeM 3jlecb HeEKOTOpbIe maremanH~ 
yecKHe BOMpOCbl, BO3HHKaIOWIve B OOuleH TeOpHH. 

Ilycth Mt—xanacc matpuy A(t)EL(0O, 2x), A(t + 2x) = A(t) noury 
BCIOMy, COep Kalu NMOcTOAHHy!O MaTpHuy C, KOTOpad MpHBOMMTCA K Maro 
HaJIbHOMy BHy C 4HCTO MHHMbIMH JHarOHaJIbHbIMH 9JieMeHTaMH. Torga BC 
pellleHHA «HEBOSMYLICHHOH CHCTeMb!) 

dx 
“dt 


= UX (1 


orpaHHueHbl TIpH ft —> oo. 
Uactota 0>0 HaspipaeTcA peSOHAHCHOM IA cHcTembl (1) B Ksacc 
: 2m 


IM, ecuu Aaa moGoro ¢>>O0 MoxkHO Halitu matpuuy A (ft) € Mt, \ || A (¢) 


0 
— C|\dt<¢, Taxyto, 4To pone ee cHucTeMa» 


t= A (0t) x (2) 


uMeeT HeOrpaHHueHHble Tp ees pelenns. | 

Yactora 6) > 0 naspipaetcd KPHTHUYECKOH MwA cucTembl (1) B Ksacce 
M, ecm a moOnix e«>0, 6>>0 moxuo unaliru marpuuy A(t) EM, 
27 
lA@- C\dt<e, u uncno 6, |86—6)|<(6, aaa KoToppix cucrema (2) 
0 
WMeeT HeorpaHHyeHHble np ¢—> oo pellleHHa. 

J\1a mpwlomwKenHi ocoObil WHTepec mpeycTaBaeT culyyaii, Kora CHCTeMbI 
(1), (2) —KaHoHnyeckoro BHfla, a TakxKe GOOJlee YacTHbIit culyyali, Korga He-} 
BO3MYIeHHaA CHCTeMa MMeeT BUI 

ay’ 
df 
* 
Weer = he 0; A phair uMeeT HOO BH 


a > PPX) y= 0, (3) 


re Matpnua P(t)=P(t) =P(t+ 2x) saqana JM NpHHagmexKHOCTHIO xk 
HeKOTOpoMy kKulaccy, yey ae | 


SY + [Py + 2Q (84)) y= 0, (4) 


rye Q(t) = Q(t)" = Q(t 4+ 2x) EL (0, 2x). 3ecb Py, P (c), Q(t) — BemecTBeH-| 
Hble MaTpulel. B nocneqHem cayyae Kuacc Mt = Me — og_Honapamerpuyeckoe 
CeMeHCTBO MaTpHIl. 
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=>. Poi); 


Mobi orpaHuynMcsA 3fecb cuctemamu (3), (4), XoTA BCe pe3yJIbTaTbI nepe- 
HOCATCH Ha KaHOHHYeECKHe CHCTeEMbI HM HeKOTOPbIe Apyrve CHCTeMbI Gouee 06- 
wero Bula. 


Ilycth k—nopazoK Hu o;— co6cTBeHHble 3HayeHua MaTpHuB Py (o; > 0— 
COOCTBeEHHbIe YaCTOTbI coOTBeTCTBYUel peasbHol cuCcTempI); Pov; = o70;, 
0;,0j)=1, wy=o; (i=1,...,k). Unena pj =exp(2na,i/6) 6yzyT 
JI H€BO3MYUICHHOH CHCTeMbI mpH j > 0 MyJbTHMIMKaTOpamH mepBoro pojla 
A pu j <_0—bsroporo poga (8). 

M. TV. Kpetty joKkasa culexyiouuii 3ameuatembupilt cbaxt (3) *: B Kaacce 
BCEX CHCTeM (3) KpHTHYeCKHMH HM Pe30HaHCHbIMM YaCTOTaMH SABJIAIOTCH YaCTOTHI 
m—(4;-+,)/m, j,h=1,...,k, m=1,2,... WUcnonpsya pesynptatei 
paOorTb! (*), Jlerko Mowy4uvTb aHasloruuHy!o dopMy.Jly fwia Kuacca Bcex cucTeM 
KAHOHHYeCKOrO Bia. ; 

J\iA Mpvox*KeHHi NpelcTaBAloT HHTepec GOovlee y3KHe Kuaccbl cucTeM, 
HanpHMep OJ{HOMapaMeTpHyeckHH KJlacc cucTeM (4). 

Ha muocxocru {e, 4} coBokymHOCTh TO¥eK, VIX KOTOpbIX cucTema (4) 
MMeeT HeOrpaHwyueHHble pH ¢— oo pellleHHA, pacnafaeTca Ha OGONacTH «)\uHa- 
MHUeCKOH HeyCTOMuHBOCTH), MpPHMbIKaloujve K ToUKaM (0, 49), rye 9) — KpH- 
THYCCKHe YaCTOTHI B KJlacce Mg. 

 Ilycerb B TouKe py) = exp (2ri8)/9)) coBnano p MYJbTUNMKaTOpoB, cpeai 
KOTOPLIX MMelOTCA MYJbTuNIMKaTOpbl pasHoro poya. Torga 6yyT BbINOs- 
HATbCA P paBeHCTB Wj = By+ m9, J=ji,---,jp, THe m;— Wemple uncya. 
Onpenenum p? uucen yj,4,)/,h=h1,---, ip, PopMynon 


1 (m; —mp) 
Lin Spee (0 Vj, Un) 
2 VY |; ,| 
aa 


rye Q — xosbunuentst Pypre matpuub Q(t), Q(t)~ YQ” ea’. 


_ B 4uactuoctu, ecm 46, = (aj, + @n,) /m=- (@; + op) /m’, JIA =TpOWKH 
aucen {j,h, m} = {io, ho, m’}, js igs Ry ho, m, m’ >0, TO p=2 

| 4 

Xs,1= Bpewpp (QP 81 Cede = for — hos 


i! 


(m) 
= 07 ew. 5 
am —hy > We O;,On, (Q lo he) ( ) 


ITOT csyyali OyeM Ha3sbiBaTb OOWIMM CJIyyaeM, a Npouwwe — OcOOnIMH. 
 Teopema 1**. a) B o6wem cayuae uacmoma %) = (@;, + @n,) /m #6- 
AHEMCA PC3OHAHCHOL, eCAU 


Ais ECS, Sh) ig he es 


“ He sensnemcaA pesonancHoll, ecau A<0. [I pu yj,,—n, 9, 4wacmoma 
Ig = (@;, + Op,) /M ABAKeEMcA Kpumuueckol. 
ITpamoe 9 = 0) + x+e, 20e 


1 
x*) = “m ee Jo = X—ho, —hy a 2 | Kits —Nhy \), (6) 


AGASIOMCA KQACAMEeNbHOIMU K epanuuam oOAacmuU OuKamU4ecKOli Heycmot- 
yueocmu. [pu amom ompesok npamott 8 = 9) + x2, xO <x < yO, npu do- 


* M. IT. Kpeli na3pipaeT KpuTHYeCKOM aCcTOTOM TO, YTO MbI HasbIBaeM 37eCb pesOHaHCc- 
40; camo yTBepxKyeHHe cbopMyMpoBaHO B paOoTe (3) B HeCKONbKO UHBbIX TepmuHax. (IIpo- 
rHBOpeuHA, BIPOUeM, 3feCb HeT, TaK Kak B Kvlacce BCeX CHCTeM (3) COBOKyNHOCTM KpHTHYe- 
“KUX H pe3OHAHCHBIX YacTOT cospnasaioT.) IIpuBozumMoe 3yecb onpeyzetenne KpHTMYeCKOH 
JACTOTbI, 10-BHJHMOMy, COOTBETCTBYeT TOMY, YTO NOHHMAIOT NOX STHM B MIpHJOKeHHAX. 

** Dry TeopeMy MOXHO, MO-BAJMMOMY, JOKa3aTb paccyKAeHHAMH, OvIM3KHMH K (4). Mot 
JIM 3eCb APYFHM IlyTeM, YTO MOsBOJIMO BEIPASHTb YHCA X, _, Yepes Koop puynenTs Pypbe 


303mymieHua Q (7). 
3* 603: 


cmamounom manaom ¢>0 exodum @ ob6aacme OunamuuecKoll Heycmou4u- 
eocmu. 

6) B oco6om caywae OAA Kascdoti MoUKU py eOUNULHO OKPYsCHOCMU, B 
Komopoti coenaak mYyAoMUNAUKAMOpPeL pasHo2d poda, CAaedyem cocmaeumo 
ypaéenenue 


det || xi, n — “Yj, nl] = 9, Na imal em i Y Ips 

20e 

Lin=O npu jh, yj, = sign]. | 

Imo ypaenenue (p-ti cmenenu) 6ydem umemo eetuecmeenHole Koadpqpu- 
UueHmol. 

Ecau 6ce KopHu «; aMo2O YpasHeHUA GellleECMB6EHHbL U PAZAUYHEL U 9Mo) 
umeem mecmo Orn KaoOOti MOUKU fy, Mo 4acmoma Oy He ABAReEMCA peso-| 
wancHoll. Ecau xoma 6ot Oat OONOli MOUKU py 9MO YpasHenue uUmeem KOM-| 
NACKCHOIE KOPHU, mo vacmoma I PesOHAHCHaA. 

Yacmoma (, seasemca Kpumu4eckoll, ecAu YpaeKeHnue 


det |xi,1— xXO77,0— %Y;, nL =9, J A= hs - +s do (7) 
umeem XomsA Obl NPU OONHOM Y KOMNACKCHbIE KOPHU &;. 

IIpu amom ompesok npamoti § = 6, + ye Ora coomeemcmeyrouyeeo y U OO- 
cmamo4uHO MaAOZO = BXOOUM 6 LVOAACMb OUHAMUYeCKOLL HeEYCmotiaueocmu. 

TakuM O6pa30M, 3HaveHHA y, paseJIAIOULHe MHTepBaJIbl, Ha KOTOPbIX BCE | 
KOPHH ypaBHeHusa (7) BeUIECTBeHHbI H pasJIMUHbl, H HHTepBaJIbI, Ha KOTODBIX | 
MMeIOTCA KOMIMJICKCHbI€E KOPHH, ABJIAIOTCA YIJIOBbIMH KOaPiHIeHTaMu Kaca- | 
T@JIbHbIX K OONACTAM J\MHAMHYeCKOH HeyCTOHYMBOCTH. 

IIpeqnoox%xuM, 4YTO MMeeT MecTO OG6uIHH cuyuah. BywemM Ha3bIBaTb OOJIacTb 
HeyCTOHYHBOCTH, MpPHMbIKatollyio K TouKe (0, 9)), WHPOKOH, eCJIM OHA CO- 
lep2KUT JocTaTOuHO MaJibil ceKTOp c BepllHHOH B TouKe (0, 9) (yA), 
WM y3KOH B MpOTHBHOM cJlyyae (y(t) == 7). 

Caeactsue. Ecau m-ti Koag@quyuerm Pypoe QS” =0, mo daa ypae- 
Henusn (4) ece R(kR+1)/2 o6aacmetti Ounamu4eckol neycmotiuueocmu, npu- 
MolKarolue K moukam (0, 95), 9) = (@; + @n)/m, j,h=1,...,k, aeastomca 
yskumu. Ecau Q’” 0, mo cpedu amux o6aacmeii umeemca no Kpatined 
mepe oOHa wWUupoKasn*. 


IIpumep 1 ((?), erp. 311 **. Cucrema (5), rae 


\ 


9 
a, 0 


0) 
R= 2, P= (5 an Q(t) = — (« + 8B, cos 7) ( ue | 


2 
2 | 


Ilo culexcTButo K Teopeme | Bce OOsacTH MHaMHYeCKO HeycToHuMBocTH, OT- | 
BeyaioulMe yacToTaM § = (@; -+ @,)/m, j,h= 1,2, m>1, aBastotca y3KuMn. | 
Tloce mpocTsix BbIKJaqOK TOJyYHM, 4TO YacTOTaM 6 =2w,, 6 = 20, oTBe-| 
yaloT y3KHe OO/IacTH TMHaMMuecKoli HeycToHunBocTHu HM yacToTe § = 0, Su @>— | 
mupokan. Heycrolumpocth 6yfzeT npu a | 


==E/6p EBo 


V aio. Tee ae (Op tO) ee te | 


M1 Mo | 


. HackompKo M3BeCTHO aBTOpy, MO CHX MOP CTPOHJHCb JHUIb OOMaCTH HHaMUUeCKOli | 
HeyCTOMYHBOCTH, OTBeUalOIMe TiaBHbIM yacToTam 8 = 20; /m (pH STOM He JOKasbIBasocD, 
4TO AIA MOCTpoeHHbIX OOslacTeii elicTBUTebHO MMeeT MeCTO HeycTOMUNBOcTh, — 9TO 6bIn 
MHWb OONACTH, «MOMOSPUTeJIbHbIe> Ha MMHaMMyecKytO HeycToluBocTh). OTH o6.1acTH nlovly - 
wach =y3kuMH. CuuTasocb, 4TO «KOMOMHaWMOHHDI pe3sonancy 0 = (®;--@,)/m, jh 
WiMeeT BTOpocTeneHHoe 3sHaueHHe. Kak caefyeT M3 M310%KeHHOrO BBILIe : 


OCHOBHYIO pOJIb HrpaeT He «raBHbIly, a «KOMOMHAMOHHBIM) pesonaHc. 
EK 2 es hae 2 =e 2 
B o6o3HaueHuaAx (Fy) 6% == Ay.) = 4105, Bo = Pay205. Ormetum, ccbilaach Ha 


¢ 9 
KHury (*), UTO K ypaBHeHHIO 9TOrO Bua MpHBOAAT MHOrMe 3anzauy 
BOCTH IWlaCTHHOK Hf IIockoi (opmbl usrnGa. 
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, B NOQOOHBIX CuIy4anx 


AMHAMUYeCKON ycCToHuH - 


| MoxHo noKasaTb (cM. Tak»e Teopemy 2), uTo Bce yacToTH 6 = (@; + @,)m 
| ABJIAIOTCA KPHTHUeCKHMH. 


IIpumep 2. Cucrema (4), rye 
‘2 0 
ee ale =e 
0 e ak Cen) (a) 


Mspecrubl JIMIlb Cpequve 3sHaueHua hep, Bop» Yep H OTKJIOHEHHA a, By, Yo OT Cpen- 


BUX guayeHuit | (2) —ap|<%, |B() — Bop |< Bo» [1 (2) — Yep | <¥o (THM 
saan Kulacc Wt). I[posoxs merkue BbrunceHua, NOJTyuMM: 


4 204 200 O,+@2 
acTotTa m m m 
| Ycnosue Toro, uTO uacToTa 
ABIIACTCA KPHTHYCCKOH X%& = 0 Yo 0 Bo 0 
YcsIOBHe TOTO, 4YTO YacTOTa Ja | -<o ineaniees op Yep 2B 
ABJIACTCA Pe3OHAHCHOM ep 0 hep Yo ® a a 
1 2 V ajo. 


IIpu sToM, ecJIM B NocweqHHX yCJIOBHAX 3HaK HepaBeHCTBa OOpaTHbIli, TO Cco- 
OTBETCTBYIOULAA YaCTOTa He ABJIA€TCA Ppe3OHaHCHOH. 

Teopema 2. a) Jlaa cucmemo (4) epanuya amboti o6b2zacmu OuKamu- 
4ecKou HeYcmoluuueocmu mooem Oolmb B3adaKa YpaeHeduem § = 4 (ce), ede 
0 (¢) — ananumuueckan dbyNkyun ¢ 6 mouke ¢ = 0. 

6) Ilycme umeem mecmo oOwwuti cayuati, 9) =(w; + ,)/m u npu 

m= ,9,(¢), 8 = 0, (),,20e, 0, (0). = 05(0) =), 04 (s) << So(s) npu. 0<s.<s,, 
— cucmema (4) umeem Kpamuole myAbmUuNAUKaMOpbl pa3sHoeo poda. Toeda npu 
— docmamouno maawlx = 06nacmb §,(2)<9< 8, (¢) seanemcn oOAaacmoto OuHa- 
muuecKou Neycmotluu6ocmu. 

Bropaxd 4vacTb TeOpeMbl MOKa3bIBaeT, UTO MpakTHYeCKH Karxkflad yactTota 
6) = (@; + @,)/m sABAAeTCA KPHTHUeCKOH B HaHOOJIee y3KOM OHOMapamer- 
pHueckom kKviacce cucTeM (4). 


JleHuHrpaycKui rocyfapcTBeHHbIM yHUBepCcuTeT Ilocrymusio 
um. A. A. )Kjanosa 18 IV 1958 


IMTHPOBAHHAS JIMTEPATYPA 


eHiauu, T. 10. Txaneaugse, Ipuxa. matem. u mex., 16, B. 5, 635 
) ®B. B. Boaotuu, unamuueckas ycrodunpocTb ynpyrux cuctem, 1956. 
Tr. Kpeifiu, COopx. namatu A. A. Augpouona, H3g. AH CCCP, 1955, crp. 414. 
M.Teapgang, B.T. JIugackuih, Yen. matem. wayK, 10, B. 1 (63), 3 (1959). 


605 


Jloxnayn AkagemMun nayrk CCCP 
1958, Tom 121, Ne 4 


[HJIPOMEXAHHKA }) 


C. C. TPHFOPSAH 


O HEKOTOPbIX TOUHbIX PEWJEHHSX YPABHEHHA FA30BON 
JMHAMHKH 


(ITpedcmaenexo axademuxom JI. H. Cedoeotm 21 II 1958) 


B Teopernyeckoii ra30Bolt AHHaMUKe NpeAcTaBAeT HHTepec CJIeLYIOWMH BOII- | 
poc. Bo3MoxKHO JIM TakOe JBH2KeHHe COBeEPUIEHHOrO, UfeaIbHOTO, HETEMVIONPO- | 
BOJHOrO raza C YapHO BOMHOK, KoTOpoe OOaaeT TEM CBOHCTBOM, YTO No3ayu 
ylapHOW BOJIHbI CylecTByeT OOIaCTb, B KOTOPOH CKOPOCTb 3BYKa OTJIHYHA OT 
HYJIA, HO CCIM B HEH MpOH3BOLHTb BOSMYLCHHA JBHXKCHHA, TO 9TH BO3MYLICHHA | 
HMKOra He JOFOHAT YapHy!0 BOJIHY, B YACTHOCTH, MOXKHO CO3ZaTb B ITOH OO- | 
acTH BTOpyio yapHylO BOJIHY, pacMpocrpaHatolyioca BCyIe_ 3a NepBon, 
HO TaK2Ke HUKOrfa He JloroHsatonyr1o ee? B paOore A. C. Komnmauetina (+) 6pima 
CjleaHa NOMbITKa OTBETHTb Ha STOT BOMPOC B MOJIOMUTEJIbHOM CMBICIe, OHaKO 
Be yapHble BOJHbI, UMeroulMecs B pemeHuu A. C. Komnauelitta, Ha caMoM jee 
JBUXKYTCA M0 ra3y B pa3sHble CTOPOHbI, MOITOMY B 3TOM PelIeCHHH OTBeTAa Ha MOCTaB- 
JiCHHbIM BOMpoc He cofepxKutTcA. B Apyrux paOorax (cM., HampuMep, (?)) sToT 
BONpoc H3yUasIcA B TOM WJIM HHOM MpuOmMxKeHHOH NOcTaHOBKe, OAHAKO BCJIeL- 
CTBHe€ TaKOH MOCTAHOBKH 3 MOJIYYCHHbIX B HHX Pe3YJIbTaTOB H@b3A H3BJIeCUb 
crpororo oTBeTa Ha MOcTaBJIeHHbIN Bompoc. B npewiaraeMoli 3amMerTKe JlaeTca 
TOUHbIM OTBET Ha STOT BOMpOC MyTeM PaCCMOTPeCHHA HEKOTOPHIX TOUHIX PeleHHH 
ypaBHeHHH HecTallMOHapHOH Tra30BOH JMHaMHKH. 

PaccMoTpuHM CJlefyIoulyio HavaJIbHy1o 3afauy: 


Ou Ou iy. Op 
“WE: giaakes Unaath odin who AGLI ROR a 


COLL N, | KennOupepy\. 1! 
alae) + “ar ler) = 
p(x, O) = poe*!#, p(x, O) = perl, wu (x, 0) = uyerl?, (2) 


Ecam mocTosHHbie a, b, C CBxA3aHbl COOTHOIWeHHeM c = 2ab/(b—a), To (3) 
[puoKeHHe rasa Oyler npefesIbHbIM ABTOMOJ[eJIbHBIM : 


u(x, )=ZV(\), p(x, t)=po-reP(X), p(x, t)=pyeXPR(N); (3) 


(1) 


Si 
= =n 7 CXP Ca x) ’ (4) 
me VA), RA, PQ) =R(A)zQ)/y— pemtenne ypasnenuit 
—1 
ae (2—% net (¢—)VV +0) —2V 420) 


——-=— 7 
dV , 5 
Vv +m|—2—vv4n| () 

dina _ z—(V +n)? i 

qv Sot a ee en. 
n[z—-vv+n| (6) 
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n 
Velaidinky momyiie) Sa ty) 26 (7) 
mn dink ~ 22 (Vines)! ot ba’ 


MurerpaJibubie KpuBble ypaBnenua (5), Jaloulue NIpH MaJIbIX  pelleHHe 3a- 
Aaun Koutn, uMetor acumntTorwueckoe mpescraBsleHue (?) 


= arVe+...(M40); 2z2=—W+...(M=0); M=un, aos (8) 

lia saBepuienua mocTpoenua pewienua 3aqauu Kou Hy2KHO jopecTH 9TH 
HHTerpaJIbHble KPHBbIe NO TOUeK, B KOTOPbIX A = Oo HJM A=dypp, THe App CO- 
OTBETCTBYeT NOJBHXKHON pale rasa, eCJIM OHA B Mpollecce JBHKeHHA BO3- 
nukaet. Ilone wurerpaJIbHbIX KpMBbIX ypaBHeHua (5) AA cayyaa n<O n30- 
| OparkeHo Ha pue. 1. Crpenku noKa3biBalor HanpaBuleHHe Bospacranua d. B culy- 


\ 


0 


Pue. 4 


yae n>O (8) pellieHve mocTaBJIeHHOH 3ayauH, MpOAOKHMOe Ha BCe MOMEeHTHI 
¢t>>0, mH60 BoBce He cyllecTByeT, JIH60 HeeHHCTBeHHO, NMO3STOMY 3TOT caly- 
yaii Hac 3ecb He MHTepecyeT. B pa6ore (3) mOKa3aHO, 4TO JWIAX BCeX 3HaueHHi 
nocrosnHoh M< M,, rne M, cootserctsyer cenapatpuce OA, peilenue saqaun 
HempepbIBHO H JlaeTCA MHTerpaJIbHbIMH KPMBbIMH, BbIXOAAMMMH seBee OA u 
yXOJAUIMMH B OecKOHeyHOCcTh mpH V—>» —oo. JLA KpMBbIX, BbIXOJALINX MpaBee 
OA (M>M,), pelleHHe CTpoHTcH Tak: C 93THX KPHBbIX HYKHO CjlelaTb CKa- 
yOK Ha Apyryto cemapatpucy, mpoxogsmyio uepes A (MoxHO joKa3aTb (3), 
YTO JIA KaXKOM W3 YHOMAHYTHIX KPHBbIX 9TOT CKaYOK MOXHO CeaTb e]HMH- 
CTBeHHBIM 00pa30M, HMeHHO, CKaYOK HY2KHO C/leJlaTb W3 TOWeK, JerKalMX Ha 
IUTPHX-MYHKTHPHOH KPHBOM, ABJIAtOlelca 06pasom BTOPOH CemapaTpucel, Mosty- 
qaIOlMMCA mpH oTOOpaxkenuu (9)), HM MO He, NMpoliga uepes A, yanMTEcA 
B OecKOHeyHOCTh mpH V—>— oo. CkayoK jJleslaeTCH B COOTBeETCTBHH C ycuJIO- 


s ae 
BHAMH Ha yapHol Bowne (3,*): 


2 2—(Vi +n)? sid Vitn 
Vatn=Wit+n)[1+ 2p |) R= Ripa 
{y — 1\2 pe 21 2 gy 
(Fy) Ub sergytae || Fars + | 
Qru COooTHOUeHHA OTOOparxKarloT SRLS E Gee TOUKH oOG6ulacTH 
O<z<(V+n)? B touxkH oOmactH (V+n)yP<z< rer (V+ n)?. 


PaccmoTpHM pellienusx, coorBerctByioue M > M,. J[ia Hux yactb KpHBOoH 
at Touku O JO TOUKM pa3spbIBa COOTBeTCTByeT B (PH3HYeCKOM MpocTpaHcTBe 
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(9) 


o6ulacTH Brepequ yapHo BomHbI. Bropoit KycoK KpHBOH-pelleHus, T. €. Ky-| 
CoK cenapaTpHcbl, COOTBeTCTByeT B (H3HYeCKOM IpocTpaHCTBe O6NacTH 3a | 
yuapHoli BomHo. B rouxe OkK=0, 7. €. Mp CukCHpOBaHHOM t OHa COOT- 
BeTCTBYeT TOUKe X = -- co (He YMaJIta OOULHOCTH, MO2XKHO CHHTATL as 0) 


Ha pasppipe = hy > OU, B TOUKe A K}K=h>h, HBTOUKEV =—co h=oo,| 


uTo COOTBeTCTByeT X = — oo. A(X, t) = hy — 3aKOH [BHXKeHHA YapHOH BOWI- 
HbI; h(x, ¢) = k,—3aKOH J[BHXKeHHA HEKOTOPOH MOBEPXHOCTH, pas eJIsAOuled 
o6lacTh 34 YapHoli BOHOM Ha p~Be uacru. Jlerko noKa3aTb, UTO B 06 s1acTH 
ho <h<Ch, CKOPOCTH MepeMeleHHA SBYKOBbIX BOSMYLeHHH BCJe 3a YapHou 
BOJIHOM OOJIbIWe CKOPOCTH nepeMeleHHA COCTOAHHM h = const, B TO BpeMA Kak 
B OOmaCTH h, <<’ <0 OHA, HAOGOPOT, MeHbIe CKOPOCTH COCTOAHHM h = const. 

M3 sroro HeMeJWJIeHHO cyleqyeT, UTO MaJIbIe BOSMYLCHHA, MpOH3BOMMbIe 
B OGNaCTH Ah, <(h<(oo, HHKOrfa He MoryT NepeiTH B OONaCTh hy <CAC)+ H, 
B YaCTHOCTH, HUKOra He JOrOHAT ylapHolt BowHbI. TakuM oOpas0M, OOWIaCcTb 
ho <CAK<CA, HeYYBCTBHTeJIbHa K MaJIbIM BO3MYILCHHAM, M[POH3BOAMMbIM  B: 
OCTaJIbHOM IpocTpaHcTBe No3aqH YapHOM BOQVIHbI. 

Ecsm Tenepb JONOJHHTb HCXOJHYIO MOCTaHOBKy 3afayH Mpesnoo*wKexnkem, 
yTO H3 TOUKH Xx = — oo [a3 BbITeCHACTCA MOPIWHeEM, MBMKYULMMCA 0 3aKOHY 
K(x, t) =), (44 — 3afaHHoe UYNCJIO), TO A@BTOMOJeJIbHOCTb He HapyliHTCA, H 
PeleHHe MOXKHO MOCTPOHTb, NOJIb3yACb TeM Ke NOJIEM MHTerpaJIbHbIX KPHBbIX 
(puc. 1). B 9TomM cu1yyae KpHBbIe, BbIXOZAIHe H3 O, yxKe HeJIb3A YBOLMTb 
B OecKoHeuHOcTh mph V—»— oo, HOO Tenepb OOJIaCTb H3MeHeHHA A OPpaHH- 
yena: O<Ch<),. Pemlenne cTpontTca culefyrolluM OOpa3som. C 3ayaHHOol HH- 
TerpaJIbHOH KPHBOH, BbIXOAAMel u3 O (3ayaHo M), HyxKHO C)lelaTb CKayOK 
Ha KpHBble, UAyme B TOUKY V = —n, z= co. Moxkuxo noKa3atTb, YTO B 9TOH 
TouKe A MpHHHMaeT KOHeYHOe 3HAYeHHE HW CKOPOCTb YaCTHM rasa 3ecb CoBma- 
JlaeT CO CKOPOCTbIO JBHOKeHHA NOpWHA. OjHakO B 3aBHCHMOCTH OT TOrO, 
B KaKOM MecTe 3aJaHHOH KPHBOH MbI JlevlaeM CKayOK, MbI OyeM lonayaTb Ha 
pa3JIMUHbIe KPHBbIe H NpHXOAHTb B TOUKY V=—n, Z=oco C pa3JIHUHbIMH 
3HaueHHAMH A. UToObl NOJyUNTb 3aflaHHOe 3HayeHHe h = dy, 9TOT CKAYOK HYK- 
HO CJlelaTb H3 BNOHeE OMpeseJIeHHOH TOUKH HCXOJHOH UHTerpaJIbHOH KPHBOH. 
UroOpl moka3saTb, TO WIA sOObIX 3HaueHHH M (—w<M<+o) u 
hy (O<Chy<C oO) Tako CKayOK MOXKHO COBeplLIHTb, pacCMOTpHM OO6pa3bI BCeXx 
KPHBbIX, BbIXOLAUIHX H3 O uM pacnouIOx*KeHHbIX B OOsacTH O<Zz<(V + n)?, 
noJlyyaroulwecA mpH oToOpaxKennu (9). KauecrBeHHad kKapTwHa pacmpejesenusa 
3THX OOpa3s0B H300pax%KeHa Ha pxHc. | (NyHKTHpHBIe KpHBbIe); O, — o6pa3 O. 
MoxHO noKa3aTb, YTO eCJIH TOUKA Ha 3aaHHOH KPHBOH, U3 KOTOpPOH jemaeTca 


CKauoK, NepeyBuraercd 10 KpHBOH u3 TouKH V = —oo B cropoHy O, TO ee 
oOpas mepemeljaeTcA mo OOpasy KpHBOH K O,, Tp 9TOM 3HaYeHHA Ay, Nowy- 
yalollveca B TOUKe V = —n, Z=0o, MeHAIOTCH OT \y= oo Oo ky = 0, Tem 


CaMbIM HCYepmbIBaH BC€ BOSMO?KHbI€ 3alaHHA 3aKOHA JBYXKeHHA MOpIHA. ITO 
MMeeT MeCTO [JIA BCeX HCXOJHbIX HHTerpaJIbHbIX KPHBbIX, T. e. Jin Bcex M, 
uTO MH TpeOyeTca. 

JJauee saMeyaeM, YTO TPH M< M, Aswxenne rasa pH HanWunH NopluHA 
MpOHCXOJMT C OHOH YapHOH BOMHOH, TOra Kak MpH OTCYTCTBHH NOpIIHA 3TO 
ABWKeHHe HelipepbiBHO. J\ia cayyaa xe M > M, _BwxKeHHe JIA BOcTaTOUHO 
OOJIbIIMX 3HaveHH Ay MpOHCXOAHT Cc JBYMA yapHbIMH BOwIHaMH, Tora Kak 
MpH OTCYTCTBHH MOPWHA OHO MpOHCXOHJIO C OHOK YapHol BowHOH. Ecan 
YMeHbIUaTb Ay, T. €. MepeMelllarh TOUKY Ha KyCKe CellapaTpucbl, HaxXOAAILeMcA 
jepee A, U3 KOTOpOH jemaeTca cKauoK, K A, TO O6pa3 93TOl TOUKH OynerT 
TakxKe NepeMelaTbcA K A, M OHH OJHOBpeMeHHO AOCTHTHYT ee MPH KaKOM-TO 
3HayeHHH hy. Bropaa yapHaa BosHa mp 9ToM ucuesHer. TIpu dy <A, cKAayOK 
Hy2KHO J[eJlaTb H3 TOYeK COOTBETCTBYIOWeH KPHBOU, BbIXOAsMHel us O, npHuem 
np 4;—>0 TouKa, H3 KOTOpoH NemaeTca cKauOK, GyyeT mpHOmuxKaTEca K O, 
a ee o6pa3 K O,. Takum o6pasom, qua smo6cro M> M, cyllectByeT i, Ta- 
koe, YTO eCCNIH hy >),, TO pellleHHe CoepxKUT [Be yapHbie BOWHBI, uyyulne 
no ra3sy OfHa 3a ApyrouH, mpHyeM 3aqHAA HMKOrya He joronser nepe Hel. 
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f Ec xe )y<0),, TO JBH>KeHHE MIpOHCXOMMT C OHOH YlapHon BOVIHO!. 
i B 9THX pellleHHAX JBHXKeHHE BHepelH BTOPpOH ylapHol BOJIHbI ompeyzemaerca 
) TOJbKO HaudaJIbHbIMH YCJIOBHAMH, €@ BO3MYUICHHA, TMOpoxKZaeMble mopiinem, 
} Orpannuenbl OONacTbIO MerxKy NoplHeM u 9TOM yyapHoli BosHO. Ec Ay 

B 3aKOHe JBHKCHHA TMOPIUHA YMeHbIUaTb, TO BTOpad yapHai BOJIHa, HaxoyA- 
WaAcA, OYeBUAHO, B OO/acTH h>>h,, OyeT NOAXOANTh BCe GO.uIMKe H OMKe 


| K rpaHHe STO OOsacTH HM MpH Ay =A, BbifiqeT Ha 9Ty rpaHuny. Jlanbuelt- 

mee YMeHbIIeHHe yj, Kak Obl MaJIO OHO He ObwJIO, cpa3y MpHBo_uT K nepe- 
_cTpolike BCero TeYeCHHA yxKe BCIOMY 3a TepBO yapHol BOWIHOL Mu U3MeHaeT 
3aKOH AIBH?KCHHA 9TOH BOJHbI. B mpesete mpH 4y;—-0 Hu yyapHan Bosna, 
M MOpUleHb, H BeCb fra3 MrHOBeHHO YHOCATCA B TOUKY xX == + oo. 

Hitak, paccMoTpeHbl TOUHbIe pelieHHA, B KOTOPbIX B OO/IacTH AD>A, UMeeTCH 
He MaJioe, a KOHEUHOe BOSMYIIeHHe — yapHaw BOJIHa, KOTOPad Takxe He oro- 
HAeT MepBOH yapHou BoJIHb. SCHO, UTO JBMXKeHHE B ITOH OOMACTH MOXKHO BO3- 
MYlaTb He TOJIbKO MPH MOMOIMM BBeEJCHHA NOPLIHA, He Hapyllalollero aBToMo- 
JI@IbHOCTH Salaun, HO TakxKe MHOrFHMH APyrHMu cnocoOaMH, HapymaioujuMu 
ABTOMOJCIbHOCTh JBHXKEHWSA B IleviOM, IIpHueM JelaTb 3TO MOXHO TaK, UTOOBI 
BOSMYINeCHHA, KOTOPble MOTyT ObITb H yapHbIMH BOHAMH, He MpOHHKa/H B OO- 
NacTbhA<A,, T. €. HE MOPOHAJIM FOJIOBHOH yapHOH BOJIHbI WH MpHMbIKalomel K Heli 
o6nacTH TeveHHA. 

B 3ako0ueHve yKaxkemM HA Jpyrue KuaCCbl TOUHBIX peleHHit ypaBHeHHit ra- 
30BOH JMHAMHKH, OOJallalolluX PaCCMOTPeHHbIMH CBOMCTBaMH, CosepxKalmneca 
Cpe OObIMHbIX (He UpeeJIbHbIX) ABTOMOJICIbHbIX OJHOMEPHBIX HeyCTaHOBUB- 
IUHXCH JBHXKeHHM ra3a. Tak, HallpHMep, IpHMeHAH MpoOBeleHHble BbIlle pac- 
CYKJeCHHA K paccMOTpeHH1O MovleH MWHTerpaJIbHbIX KPHBbIX, JaHHbIX B (*) 
Ha cTp. 199 (pune. 32 u 33), MoxHO ycTaHOBHTb, 4TO pelieHHaA 3aqau Koi, 
 COOTBETCTBYIONLHX 23THM MOJIAM HHTeErpaJIbHbIX KPHBbIX (B paGoTe (°) MoKa3aHo, 
 -¥TO JIHOOOMY MOJO HHTerpaJIbHbIX KPHBbIX JlJIA MPOH3BOJIbHOTO aBTOMOJeJIbHOrTO 
JIBYOXKeHHA Ta3a COOTBETCTBYeT HeKOTOPaA aBTOMOJeIbHaA 3ayaua Kom), 
o6aaioT HY2KHbIM CBOHCTBOM. 

SameTuM elle, YTO B Cyuae PaCCMOTPeHHOH BbIILe MpeesIbHOH ABTOMOJeJIb- 
HOH 3aauW paccTOAHHe MeKAY yapHbIMH BOJIHAMH OCTaeTCA MOCTOAHHBIM C Te- 
YeHHeM BPeMeHH, a B CJIy4ae OObIMHOH aABTOMOAeIbHOW 3akayM pacTeT Kak f*. 


MockoBcKkui FrocyapCTBeHHbI yHHBepCuTeT Tlocrynusio 
um. M. B. Jlomonocosa 14 II 1958 


WMTHPOBAHHAS JIMTEPATYPA 


IASG Koomrina He em TAH 107m Ne) 1) 29)(1956)ee a We Key pratt Ke Olp ior 
puxc, CpepxspyKosoe Teyenue mu yapHpre Bomupl, WJ], 1950. *C. C. Ppuropsas, 
IIpuka. mate. 4 mex., 22, B. 3 (1958). 4 JI. UW. Ceo, Merogpi moqobua u pasmepHocTu 
Bp mexanuke, M., 1957. ®C. C. [puropsu, Ilpuxa. matem. u mex., 22, B. 2 (1958). 
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Jloxaagn Akagemun Hnayx CCCP 
1958. Tom 121, M4 


THIPOMEXAHHKA 


C. B. HOPJAHCKHH 
TEOPEMA LWEMIVIEHA B MATHUTHOHW PHAPOJMHAMHKE 
(ITpedcmaeaexo axademuxom M. A. Jlaepenmbeeoim 29 III 1958) 


Pa3pbipaM pa3IM4HOrO pojla B cpese Cc OeCKOHeYHOH MpOBOMMOCTHIO H Mpe- | 
HeOpexKUMO Maso WUCCHMallMel pH HasIMYMM MarHUTHOFO TOA MOCBAIeCH pA 
pa6or (cm. o6sop (')). Oco6blit uHTepec NpelcTaBAIOT Pa3PbIBbI THNa YMapHbIX — 
BOJIH, IPH KOTOPbIX BeleCTBO NepeXOANT yepe3s NOBeEPXHOCTb pa3spblBa HU MpOuc- 
XOJMT M3MeHeHHe TepMOAMHaMMuecKHX BemM4uHH. B kuHure (?) NoKa3aHO, 4TO 
JIA MaJIbIX BEJIM4HH TAKHX Pa3PbIBOB Mp TeX %Ke YCOBHAX, YTO H WIA OObIMHBIX — 
yapHbIX BOJH, BO3MOXHbI TOJIbKO BOJIHbI cxKaTHA. Mb WOKaxKeM STO YTBeEpK]e- 
Hue JIA MPOW3BOIbHbIX BeEHUHH Pa3PbIBOB. 

Pa3pbiBbl THMa yapHbIX BOJIH OMHCbIBaIOTCA YpaBHeHHAMH (?): 


| stot 
?(ViAy—V2He) — a (H;— 2), 


8x (P2—p1) +H? = 
P iri 8r (Vi —Vo) (1) 


(p15V3) 2 (pu) Vs Vy a (Vee Ve 
Snecb p, V, H, j — coorpercTBeHHO jlaBeHHe, YJeIbHbIM OObeM, TAHTeHIMasb- 
HOe€ MArHHTHOe Movie HW NOTOK BelllecTBa Yepes paspbiB; H,— HOPMaJIbHaA CocTaB- 
JHOWLaA MArHUTHOTO OA; e(p, V) — BHYTPeHHAA SHEPrHA eMHHILbI MaccbI 
BeulectBa. Mufexc | oTHOCHTCa K BeMIHHaM JO CKayuKa, uHNeKc 2 — kK BenuuH- 
HaM locle CKauKa. 

ByjeM paccMaTpHBaTb TOJIbKO BelllecTBa, Y KOTOPBIX 


(ar) >%  (as)>o 


_ Y paBHenust (1) ompegessior BCe BO3MO%KHbIe THMbI yAapHbIX BOJIH B MarHHT- 
HOW TrHpOAMHaMHKe. 

UYroOpl mOuIyYHTb KpHBbIe fo(V_) Tuna KpuBbIX TioroHHo, HeOOxOAUMO U3 
MOCIeNHeTO YpaBHeHHA HcKJIOUHTb H, C NMOMOWIbIO ABYX pyrux ypaByenuii. 
Mcksmouaa j?, nowyuuM 


2 


( mb 
Pap vei, a = en, Sve 


B fasbHettiem Oyfem npefnouaratb, uro H,=60, Hy 0. Cymecrsyior 
TpH pelleHia ypaBHeHus (2), MpHueM MOXHO NOKa3aTb, YTO WA cMaOHIX pa3- 
PbIBOB 9TH PeleHHA JeHCTBUTeJIbHbI HM aloT TPH pa3uIMUHbIX KpHBEIx TroronHo 
P2(Ve), MPOXOAAMHX Yepes TOUKY Pj, Vj. 

MoxKHO MoKa3aTb, OfHakO, uTO yma H,=40 ypapnenne (2) umeer TOKO 
OJMH JeHCTBUTeJIbHbIM KOpPeHb JWJIst OCTATOUHO OOJIbIMX p.. B 3TOM MOxKHO 
YOeQHTbCA, PasbICKHBaA pewieHHe (2) C MOMOLIbIO ABYX pa3vIMUHbIXx HTepallHoH- 
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| HbIX TMIPOIMeccoB: 


4 2H? (1, —H n) Vi — V2) V 
HT. = — ee ee ee Seen SF 
ah Ve E ; 8r (P2— pr) + fake Hs = Ve a ® 


is 
2H? (Hy — H,,) (V1 — Vo) 
a Re a a Ali ee Oe Oe eae ee 
Aon44 =t)V SH a a aE EE a Vil) —VoHop (II) 


fog = + V —8xpr. 


MoKHO M0Ka3aTb, YTO 9TH MPOLMeCChl CXOAATCA MPH CCTaTOUHO GOVIbIIIOM 
Pz. (OTMeTHM, 4TO He/Ib3A mpeHeOperaTh V,H, no cpaBHenuio c V2H>, Tak Kak 
3TO IIPHBeeT K HelpaBHJIbHbIM 3aKJIO“eHHAM BOWIH3H V, = 0.) 

Corsiacuo (*) 9HTpomMa pacTeT BOJIM3H P2 =P; C POCTOM Py BAO KAKO 
M3 9THX Tpex KpHBBIX. IloKaxemM, 4TO BAO JNOGOH H3 9THX KpHBBIX Ti0ro- 
HHO 9HTponMA Sy, MOHOTOHHO pacTeT H YTO BCerfa P2 > py. JloKasaTebcTBO 
aHaJIOTHYHO W3BeECTHOMY JOKa3aTeJIbCTBY B Ta30BOH JuHamuKe (°). 

YlOOHO BBECTH BCHOMOFaTeJIbHbIe BeJIMUHHBI: 


: fee : H? 
1 Na SE sitcom aa) Meet ners 3 


— * 
JIo6oh KpuBot Proronvo pz(Vz) oTBeyaeT HeKOTOpad KPHBaH p,(V2) co- 
. * 
rulacHo BbIOpaHHoH BeTBH H2(pz, V2). JIuHuu j? = const Ha MOCKOCTH po, V2 
= 


OyAyT NpOcTO UpAMbIMH, HCXOAALLMMU H3 TOUKH Py;, Vj. 
PaccmotpyM dbyHkuu10 Troroxuo 


HPs» V2) = 2 (Por V2) —2 (Dy Va) + 2S (Ve — Vi) + 
il 
Fe Tee (e+ Sth eae 
Sylecb 3HauKOM moc ~OTMeyeH TOT (bakT, 4TO MbI BbIOpaIH onpesesIeHHy!O 


BetBb H,(p2, V2) Kak pelleHHe ypaBHennua (2), Bermucaaa quppepenuual H,, 
noJIy4HM: 


dH, = T dS, + [ms = P2 Ve + (hh ala) dps. of 


+ ge (H3y. — HH) V2 — gm Ha Va — Vi) day. (3) 


i113 ypaBHenuii (1) HMeem paBeHCTBa: 
H —Anj Vi 


Pat — Py ; <7 i 
aad i= 7 HE — 4p Va 


(4) 
Buruucnaa dj. u dHy, u nogcrapaaa B (3), NomyyHM: 
HH? (p, — Ps aye ) 
o yon ul 2+ Da SE 1 ; 5 
Orcioa 3aksiouaeM, UTO BJONb KpuBoli Tioronvo dS» He MeHAeT 3HakKa, 


eCJIH TOJIbKO COOTBETCTBYIOINaA KPHBad P2+ (V2) Hurye He KacaeTcad syda 


f= Const. 
Bons Kpusoli j2.(p2, V2) =const d#,=TsdS,, nostomy S, uw KH, 
MMeIOT 9KCTPeMyM B OfHHX H Tex %e TOUKAX. Kpome 9TOrO BAONb ZTOH xe 


KpHBOK 
2 
ao a __ ( Ops oe dsp) 4 ae . 
dV ee =(57), aa dV. 8x \ OVe /j2 
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B rouxe, rae dS./dV.=0, Nomy4nM, ucnobsys (4): 


PP, (any gf dps) dS, WrHe4 it 9 
dV> eye \ as, ydV2 © (H2 —4rj? Vo)? 

Vcnomb3ya Hall mpeyqnosioxenua o (byHKuuH p(V, S), 3akslouaeM, 4TO 
TouKa cTalWonapHoctu S, Ha syue j= const sBsaseTca MakcuMyMom. Tak 
KaK B TOUKAX Tepeceyuenua slyya ji —const c xKpuBol Tioronuo H, =0, 
TO Fl, UMeeT IKCTPEMYM Me*KLY ITHMH TOUKAMH, CJIeqoBaTeJIbHO, S, MMeeT 
B 9TOH %e TOUKe MakcumyM. IlosTOMy Toy¥eK TepeceyeHHA He OoWbUIe OHO 
(He CUHTad TOUKH p,, Vy) u aS, /dV,>>0 B mo6OoH Tako TouKe. ITO Hu Jo- 
Ka3bIBaeT H€BOSMOXHOCTh KacaHiw KpvBoH TioroHHo JIyyoM. 

Tak Kak JI MavbIx pasppipop dS, >>0, dj} >>0, To orcioya cuenyer, 
yTo u Bcerga dS, > 0, dj, >0 BJOb moO60OK KpHBoH Ttoronuo. Orctoya 
culeqyeT, YTO Py > Py Ha m0O0M paspplBe (Tak Kak (Op /OS)y > 0). 

Tak Kak Mbl NOKa3aJIM, UTO JIA OUeHb OOJbINMX Py WBa KOpHA HH (Po, V2) 
CTAHOBATCH MHHMbIMH, TO [Be H3 KpHBbIX TIOrOHHO MOJDKHbI 3AKOHUHTbCA TPH | 
KOH€EYHOM P2 (M0 Mpeynosoxwennto H, 0). | 


Tlocrynmuso 
27 III 1958 


WHMTMPOBAHHAA JIMTEPATYPA 


'é. WH. Crpospatrckun, Yen. dus. wayk, 62, B. 3 (1957). 2J1. 0. Jlaugay, 
E.M. Jiungdwuu, Onextpoqunamuka cnowHEx cpet, M., 1957. *P. Ky paut, 
K. OpuApuxc, Csepx3ByKoBoe Teyenve uv yfapHble BomHH, VJ], 1950. 


Jloxxann Akayjemun Hayr CCCP 
1958. Tom 121, Ni 4 


PHHPOMEXAHHKA 


B. Tl. KOPOBEMHUKOB 


OJIHOMEPHBIE ABTOMOJEJIBHbIE JBYU)KEHHA MPOBOAAUIETO TA3A 
) B MATHHTHOM TOJIE 


(ITpedcmaeaeno axademukom JI. H. Cedoeum 1 IV 1958) 


1. PaccmorpuM Oj{HOMepHble HecTallMOHapHble ajMaOaTuuecKHe J[BH>KeHUA 
COBePIICHHOrO IJIEKTPOMPOBOAHOLO fa3a C WHJIMHApHuecKHMU MW MJIOCKUMH BOJIHa- 
MH. Marnuruoe nose H HanpaBJieHo MepneHUKYJIApHO TpaeKTOPHAM J[BHPKeHHA 
—dacTu, (B WMIMHApHyuecKkoM cJlyyae BOb OCH CHMMeTPHH WIM MO KacaTeJb- 
HbIM K KOHI[CHTpHYeCCKHM OKPyXHOCTAM C WeHTpOM Ha 9TOH ocH). IIpoBogu- 
_MOCTb [a3a CUHTAeTCH Oe€CKOHEYHOH, BASKOCTbIO HM TeMVJIOMPOBOAHOCTHIO TIpeHed- 
peraem. [Ipu cyeaHHbix peqnosoxKeHHAX ypaBHeHHA JIBHXKeCHHA MMEIOT BUI 


d il 6) 2h d ) 
Gaal etH+S0—m|, S$=—of[F2+o—Hy4], 
(1) 
dp 7 ov G7 C| an eg ve ple. 
# ——yp[ 240-12], #2-2( 240-4], 
du ov ou H 
rye — —-tu0 “an Ee r= Sa? HT — HatipsxKeHHOCTb MarHHTHOrO T0- 


dt ot 

) aa; v= 2, 1; n=O pu WHaHHApNyecKOM MarHHTHOM Tove, n= 1 pH noe, 
HamlpaBJIeHHOM BJOJIb OCH CHMMeTpHH (v= 2); oOcTasIbHbIe OOO3HaYeHHA OOLIe- 
pHuATHI.TakK Kak ypaBHeHHa (1) He cojep2KaT HHKAKHX Pa3MepPHbIX MOCTOAHHBIX, 
TO J{BHXKeHHe OyeT aBTOMOJeJIbHbIM ('), eCJIH B HauaJIbHble WH TpaHHUHble 
YCJIOBHA 3aauH BOHyT TOJIbKO [Be Ppa3MepHble IMOCTOAHHbIe C He3aBHCHMbIMH 
pa3MepHocTsaMH. 

O6mlaa TeOpHaA HeyCTAHOBHBLIMXCA ABTOMOJ@JIbHBIX J{BHXKeHHH 2%XKUAKOCTH 
MH raga MpH OTCyTCTBHM MarHMTHOrO Noa pasButa JI. HW. Cegzosnim (+). Byzem 
NOJIb3OBaTbCA OGO3HAYeHHAMH MH TepMuHOOrHMeH JI. MW. Cenosa. 

Ilycrh cpequ onpenenstomlax napamerpoB MMelorca Be NocTOAHHbIe a UD 
C He3aBHCHMbIMH pasMepHocTtamu, mpHyuem [a] = MLETS, [6b] = LT—°. 

Bremem Ge3pa3sMepHble mepeMeHHbIe 


a a a z = a c — 
v=—V, (2) ats s p= sta? cS asta bt> . 
B cusly aBToMojeIbHOcTH GespasmMepHbie cbyHKuHH V, R, #, AH 3aBucatT 
TOJIbKO OT OJHOrO Ge3spa3MepHoro MepemMeHHOrO 4. CucreMa ypaBHeHHM B YacT- 
HbIX MpOMsBomubx (1) 9KBUBaseHTHa cCJekyloujel CucTeMe OObIKHOBeCHHBIX 


TudpepenasbubIX ypaBHeHHH: 
[v—av + |= —v+v+ e+) 


LiF 20-8. 
2 (2) 


R page 

n[V — 2) 4 Vast hv +3); (3) 

»| (V—8) > PW |=s+2+@+1—y)V; (4) 
[V9 + v= + [+ =a]. (5) 


Ecum nocTosHHble y, 6 CBA3aHbI Cc S, Rk, y, f COOTHOWIeCHHAMH 


2 (yyw —k) = (2—v + yw) (6-+ 84 2), (2—yw—2(1—vyn = 0, 
To cucteMa (2)—(5) uMeeT yacTHOe pellleHve 
V=AyS P—]Biy = CK oe 
rae B u D —lpov3BOJIbHble MOJIO%KUTEJIbHbIe MOCTOAHHBIE; 
et se C = #(B+D)—2(1—n) D 
~ 2—vtyv’ A(A—1) 
Jlua STOrO pellieHHA pasMepHasd CKOPOCTb 3aBHCHT JIMHeHHO OT KOOpAMHATHI r- 
Bonee o6uiwe pellieHua Takoro THMa paccMoTpeHbI B paOoTax (’, %). 
Tlomb3yxAcb 3aKOHAMH COXpaHeHHA HM MeTOJaMH TeopHu pasMepxHocTed (}, *), 
MOXKHO OKa3aTb, YTO ypaBHeHua (3) — (5) uMelor JBa asireOpaMyecKuX MHTer- 


paula: 

1) Wnrerpat anua6aruunocru (7, *) 

e 2-(y~1)st+8[R+1—VR+3)] —_ [2-++-v(y—-1)]s+-2(kh+3—v) 

65k ase inete : A m (6) 
2) Wurerpaal BMopoxKeHHOCTH 

x 2—s—8(k+2n+3) _ (k+5)u—(v—k—8)[2—s—d(k+2n+8)] 

2 2u. 

capa IRV) 0 aM 


rye x, H %,—MpOW3BOJIbHbIe MOCTOAHHBIe; w= s+ 6(k +3—y). 
Takum O6pa30M pellieHHe BCeX ABTOMOJeJIbHbIX 3a].ay CBOJMTCA K MHTerpH- 
POBaHHIO CHCTeMbI JBYX OObIKHOBeHHbIX ypaBHeHHi. 
Ecau s+2—6(v—1—k)=0, TO yaa cucrempr (2) —(5) cymectByer 
MHTerpadl SHEprH“u 
F 


n+] (+ H)V—V—8) ( Ae a 7 + # )| = const. (8) 


B 9Tom culyyae 3aflaya CBOAHTCH K pelleHHIO OJHOTO ypaBHeHHa. | 
Ip fpwxKeHHuH fra3a MOryT BO3HHKHYTb YlapHble BOJHEI. YcuoBua Ha 

YNapHbIX BOJIHAX, SABJISIOWIMeECH CJIeCTBHAMH 3aKOHOB COXpaHeHHA, JIA pac- 

CMaTpHBaeMBIX ABTOMOJCJIbHbIX JIBHXKCHHH MOryT ObITb 3aMHCaHbl Tak: 


{RVV—8)}=0, {WV—S)}=0, {RV—iIV+F+ HH} =0, 
P y? Cas é 
{RV —8)(qepytaty)te+ MV} =0. 
Siecb yuTeHO, TO MIA CKOPOCTH YyapHOH BOJIHbI C HMeeTCAH 3aBHCHMOCTb 
= 6r,/t, re—paluyc yAapHol BOJHbI; PHrypHbIMH CKOOKaMM OOO3HaYeHA pa3- 
HOCTb 3Ha¥eHHH BeJINUHH Ha CTOpOHaX MNOBepXHOCTH pa3pbiBa. Jlia TeyeHntt 
C ylapHbIMM BOJIHaMH (9) ABJISIOTCA PpaHHYHbIMH YCJIOBHAMHM Mp HaxoxK]eHuH 
dbynkunh VA), ROA), PA), F(A). 
2. MoxKHO ykKa3aTb CJleXYIOUlMe aBTOMOJeJIbHbIe 3aa4uH, pellleHHe KOTOpbIXx 
CBOJMTCA K HHTerpHpoBaHHIo CHcTeMbI (2) — (5). 
1) Samaya o ABHxKeHHH MpOBOAAWeroO ra3a NO 3aaHHbIM HayaJIbHbIM JaH- 
HbIM (3aqaya Kou). M3 tTpe6oBaHuA aBTOMOJeJIbHOCTH CuleyeT, 4TO HayaJb- 
Hble pacnpeyeenua (npH ¢ = 0) OyAyT umeTb BUI: 


(9) 


1 1 s Ss 
mies © Ranney be = (ita) 
U9 = ay ie 9 Po = KM ti , 
Pp Sad: 4G hy ly ss 
rye #; (i =1, ..., 4)—s3aqaBaemple GOespa3sMepHbile NocTosHHbIe. B mocKom 


culyuae HauaJIbHble JaHHbIe MOryT TepleTh pa3pbiB mpH r = 0. 
IIpocrefiiuuM npwMepoM 9TOH 3aa4uH ABJIAeTCA 3afaua O pacnajleHuH 
MIpOH3BOJIbHOrO pa3spbiBa, Kora upH ¢t =O 3ayaHbl NOCTOAHHBIe BeJIMYHHBI 


U=;, PHP, C= Haat U, 


V=U2,, P=Px, P=—,, A=h, Aaa r>O0; 
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CKOPOCTH VU, H U2 HalipaBJIeHbl HaBCTpeyy [pyr Apyry, HX pa3HOCTH BeIMKH MO 
Mogyuo. B pesyubrare pacnaqeHHa MpOM3BObHOrO pa3pbIBa B OGe CTOPOHbI 
| pacnipocTpaHstoTca ylapHple Bou- 
HbI, KOTOPble JBHXKYTCA C NOCTOAH- 
HOM CKOpOCTbIO HM HMMeloT MOCTOAH- 
HYIO HHTC€HCHBHOCTb. 

Tlombsysicb = =ycnoBuamH (9), 
MOXKHO pacCYHTaTb BCe XapakTepH- 
CTHKH BOS3HHKalollero JIBH>KeHHA. 
JipwKkenwe Takoro poa  Mo- 
eT, HallpHMep, BO3HHKHYTb pH 
CTOJIKHOBeHHH KOCMHMYeCKHX 1ra3o- Wa 
BbIxX Macc. Ilof~po6Hoe pellieHue 
3TOH 3ayaun upH A =O Jano B (7). 

2) Saqjaua O JBMXKeHHH TIOcKoro HJM IM JIMHApH4eckoro (MpoBoAALero) NOpuI- 
HA B rase. B HavaJIbHbIli MOMeHT BpemMeHH 0, = 0, py, 0, H A, MOCTOAHHBI, a 
NOplleHb HaYMHaeT ABHTaTbCA C NOCTOAHHOH CKOpocTbio U. 3alaua aBromojlesbua. 

PaccMoTpHM pelleHve JI mocKoronopmima. Bnepequ nopuma no ra3sy 
pacmpocTpaHaeTcs yapHad BOJIHa C NOCTOAHHOH CKopoctbio c. B o6lacTH JBuxKeHHA 
3a (pOHTOM yfapHOH BOJIHbI UV = V2 =U; p= ps, p= 2, h = hy — nocTosH- 
HbIe€ BeJIMUHHBI. 

Hcnomp3ya yclopua Ha yapHow BosIHe (9), MoxKHO HaliTH 3aBHCHMOCTD. 
C, p, p, A of ckopocTH nopuma U 4 py, p;, Ay. Ha puc. 1 mpegcrapnena 
3aBHCHMOCTh C/a,, or U/a, mpu y=1,4 u h,/p,=0, A,/p,=1, rae 
_ ea ce 

ol Pr C1 

3) Sajaya O CHJIbHOM B3pbIBe (3JIeKTpHYecKHH pa3spaq). B moment t = 0 
B MOKOAMeMCAH ase MpOWCXOJMT MrHOBeHHOe BbIeJeHHe KOHEUHOH sHeprHuH E, 
BJOJlb MIpAMOH, T. €. MpoHcxoyuT B3pbip. Ly paccuuTaHa Ha eMHUILy JJIMHbI. 
QTOT B3pbIB MOXKHO pacCMaTpHBaTb KaK 9IJICKTPHYeCKHH paspA OosbUUOl 
WMHTCHCHBHOCTH B Ta3e, MpOHCXOAAWHH BUOb NpamMol. HayasbHaad MJIOTHOCT: 
WM HalIpAxKeHHOCTh MarHHTHOrO MOJIA MepeMeHHbI 


Puce. 1 


Op Ayre ty = By), 0 <3: 


Jlna CHbHOTO B3pbIBa BJIMAHHeEM HavaJIbHOTO JlaBJIeHHA P, MOXKHO Ipe- 
HeOpeub (1). SamMeTHM, 4TO TPH JOOOM NMOCTOAHHOM Pp; YKa3aHHOe 3HayeHHe 
hy, pH WasMHApwyeckoM mOJle YOBJeTBOpAeT YpaBHeHHIO paBHOBeCcHs 
S (pth) t+2=0. 

B sro 3afaye cyllectByer uHTerpas 9Heprun (8), T. e. ee pellleHHe CBO- 
JMTCA K MHTerpHpoBaHHIO OAHOrO OObIKHOBeHHOrO AudPepexituasIbHOrO ypaBHe- 
HHA TepBoro nopsyKa. 

Ilo ananoruu c (1) BO3MO%KHbI TaK?Ke MOCTAHOBKH ABTOMOJCJIbHBIX 3aay 
© jleToHalMH uM ropeHHu B Tra3se Mp HasMuMM MarHHTHOrO Nous. IIpa vy = 2 
MOXKHO JlaTb MOCTAHOBKH aABTOMOJCJIbHbIX 3aflad C MarHWTHbIMH CHJIOBbIMH JIH- 
HMAMM, HMeCIOULMMM (POpMy BHHTOBbIX JIMHHH. 


Marematuyecknit uHcTuTyT uM. B. A. Crekaopa Tlocrynus0 
Axayeman Hayk CCCP 28 Ill 1958 


LMTMPOBAHHAS JIMTEPATYPA 


1 JJ. YU. Cenzos, Merogpt nozo6ua HW pa3MepHOCTH B MeXaHHKe, 4-e n3y., M., 1957. 
2A.T. Kyauxoscxkunh, JAH, 115, M 4 1957), °H.M. Apopexasa, JAH, 
115, N24 (1957). 4B. Tl. KopoOetuuk os, TAH, 104, Ne 4 (1955). 5M. JI. JI u- 
nos, JAH, 103, N 1 (1955). °F. Hoffmann, E. Te ller, Phys. Rev., 80, 692 
(1950). 7JI. 0. JIaugay, E. M. Jiung@muuu, Mexannka cnouwHpx cpex, 2-e u3I., 
M., 1954. 
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Aoxuaano Akagemuu nayx CCCP 
1958. Tom 121, N4 


PH3BHKA 


H. ll. BOTAYEB, C. A. BYHSTOB, 10. Il. MEPEKOB u B. M. CHJOFOB 


B3AHMOJEHCTBHE MPOTOHOB 
C SHEPMEH 9 BIB CO CBOBOJHbIMH VM CBA3AHHbIMM 
HYKJIOHAMH B ®OTOISMYJIbCHH * 


(ITpedcmaeaexno axademuxom JI. A. Apyumoeuuem 5 VI 1958) 


OMYJIbCHOHHaA KaMepa u3 100 cnoeB 2aMyabcun tuna HUK@Y-P 
TommMHOK ~450 pw u muomatpio 10x10 cm? Opima o6nyueHa Ha cHH- 
Xpoda30TpoHe MpoToHamu c sHepruelt 9 Bas. OMysbCHOHHIe COM MpocmarTpu- 
BaJIMCb BJOJIb CJICROB NepBHYHbIX mpoToHoB. Ha jwiuHe 485 mM ObWIo HalieHo 
1308 cilyyaeB B3aMMOJeHCTBHA MpOTOHOB Cc sAApamu (paccesHUA Ha yroul, MeHb- 
wu 5°, B 9TO 4NCJIO He BKJIIOUCHEI), u3 KoTOpbIxX 178 coObITHH 6bIIH OTHECeHBI 
K CJlyuaiM B3aMMOeHCTBUA MpOTOHOB C HYKJIOHAMH B (oTOIMyIbCHH. Ciryuan 
B3aMMOJeCHCTBUA Me€PpBHYHBIX MpPOTOHOB CO CBOOOAHbIMH MpOTOHaMH UM MIpoToHamn, 
CBA3AHHBIMUM B AMpax, BbIACIAHCb Ha OCHOBE CJIeYIOWLMX KPHTepHeB: a) ueT- 
Hoe uuCO JyueH; 6) OTCYTCTBHe QJICKTPOHA, BbIXOAAMLeErO H3 WeHTpa 3Be3/bI; 
B) mpoOer BTOPHYHO! UaACTHUBI, 3a HCKJOUCHHEM MpOTOHOB M3 aKTOB yipyroro 
{p — p)-paccetHuxA, Me30HOB H THMepOHOB, JOJOKeH MpeBblllaTb 4 MM, YTO M03- 
BOJIACT HCKJIIOUNTb CLYYaH B3AHMOMEHCTBUA, B KOTOPHIX MPHCYTCTBYIOT YaCTHILbI 
ucilapeHHav; ©) yrvibl WCMycKaHWA VW 9HEPrHH BTOPHYHBIX YaCTHIL He JOJMKHbI 
MIpOTHBOPe€YHTbh KHHEMATHKe CTOJIKHOBCHHA MpOTOHa C MOKOALLMMCA MpOTOHOM. 
CiyyalH cuutasicA CTOJKHOBeCHHeM IIpOTOHa C KBaSHCBOOOHBIM HeHTPOHOM, 
eCJIH 2Be3Jla UMela HeyerHoe UHCJIO Wyyel HM YAOBJeTBOPANa KPHTepHAM B) 
ur) Qa oTrdopa (p — p)-coOnirni. 

Takum o6pasom 6bim0 oToOpaHo 115 cayuaes, MoLOOHbIX (p — p)-B3aHMO- 
JelicrsuaM, u 63 cryyasn, NOMOOHHIX (p — N)-B3aHMOeHCTBUAM, HH2Ke HasblBae- 
MBIX (p — p)- H (p — n)-coObiruamn. [TpHHumas YMCIO CTOJKHOBCHHH MpOTOHOR 
C KBa3HCBOOOJHbIMH IIPOTOHaMH B Ape paBHbIM YMCY CTOJIKHOBeCHHHM C KBa3H- 
CBOOOJHBIMH HelirpoHamu HM uCKMOUaH clyyaH yupyroro (p — p)-paccesHua, 
MOXKHO MOJIYYHTh B KaveCTBE MIpHOMMKEHHOM OMCHKN CeCUeCHHA Heyupyroro (p —p)- 
B3auMojeticraua upH 9 Boas Bpemmunny ~30 MO. IIpu stom coflepxKaHue BO/O- 
powa B IMYALCHH ObIIO BbIaMceHO Mo Nanubim M. ©. Ponusesoit u padorti ('). 
Viz pador (7) u u3 npHBexeHHOH OWeHKH cJlelyeT, YTO CeyeHHe Heympyroro 
(p — p)-B3aHMoselicTBHA MpakTHyecKH He MeHAeTCA B o6actu oT 1 no 9 Bas- 
PesybTaTel padot (1474), orHocaliiMecH K KOCMHYCCKUM ay¥aM, TaKKe yKa3sbl- 
BaloT Ha TO, TO CeyeHHe Heympyroro (p — p)-B3a¥MOJlelicTBHx, MO-BHAHMoMy, 
ocTaeTCA MOCTOAHHBIM H B OGaCTH Oouee BbICOKHX S9HEprul. 

V3 115 (p — p)-co6nrrmft 11 cayuaes Obl oTHeCceHbI K ympyromy (p — p)- 
paccestHu10 Ha BOLOpore B aMyvibcuH. JLNA OTOMACCTBIICHHA STUX Cily4aeB OMpe- 
JeNATMCh CICLYIOUME BEIMUMHBI: a) you MexKAy HallpaBJieHHeM BYKeHHA TMep- 
BUYHOTO MpoTOHa MH MVIOCKOCTBIO paccedHua (yrou HeKOMUMaHapHocTH); 
6) iA MeHbIero yrula paccedHHs — paSHOCTb Me?K]y H3MCPeHHbIM YTvIOM 
WM YIsIOM, KOTOpPblit IO KHHeMaTHKe COOTBeTCTBYyeT Oov/IbUIeMy yIviy pacceaHus, 
B) JIA OobUero yria paccesHuA — PaSHOCTb Me?KI\y H3MCPeHHBIM YTVIOM 
YIJIOM, KOTOPbIii NO KHH€MaTHKe COOTBETCTBYCT HaOs0aeMon S9HeprHu MpoToHa 
oTmaun. Ecai 9TH BeMUMHbI He MpeBbIlllaH OWMOOK H3MepeHNA COOTBETCTBYIO- 


* JlonomeHo Ha ceccuu y4eHoro copeta OObeAMHEHHOrO MHCTHTYTA ACPHBIX HCCeAOBaHHH 
B mae 1958 r. . 
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WX yriop (B WaHHOM cmyuae <1°), coObirve cuNTaoch yimpyriM (p — p)- 
paccesHHeM. | 
Tluddbepenunaibuble ceuenua yipyroro (p — p)-pacceanus M3 TOJLYYCHHEIX | 
JIAHHBIX He MOFYT ObITb OLWEHEHbI BCE ACTBHE HEMOCTATOUHOK CTAaTHCTHKH; Clewyer’ 
OJHaKO OTMETHTb, YTO YIVIbl paccexHHA B CHCTeMe IleHTpa HHEPUHMH MIs BCeX: 
ciyuaes (p — p)-paccesHuaA He Mpepbliiaror 22°, T. €. MeHbIUe yrla, COOTBETCT- 
BYIOULerO, HallpHMep, NepBoMy AucdpakUMOHHOMY MHHUMYyMy JVIsi MOAI YeEPHOTO) 
Wapuka c pafuycom | +1071? cM. | 
Jia ompegeseHnua NoHoro ceuenus yupyroro (p — p)-paccestHux Oblia Hali- 
neHa a:pPeKTHBHOCTh pervcTpalluu cyuaeB yMpyroro paccexHHA B 3aBHCHMOCTH 
OT yrvla MexKLy MIOCKOCTbIO pacceAHHs 


TaOauna 1 i IWJIOCKOCTbIO 3MYJIBCHH. COOTBeETCTBYIO- | 

BIGH CU mo 639 

Pacnpegenenue (p — p)- 4 (p—n)- wad NompaBkKa Obwia BbIYHCeHa | 
coObiTHi Mo 4HCy Bcex sy4eli cilyyasiM, KOTOpble B CMbICIe adppeKTHB~_ 
M UNCJY ObICTpbIX Jy yeH HOCTH perucTpalHH NOOOHbI clyyaimM 


yupyroro (p — p)-pacceaHHA, HM OKa- > 


nus ns Eee) AO ae OLE aen papHot 1,5+4-0,2. TlojHoe ceue- | 
nin) | Mims) | won) |N(8) Hye ympyroro (p — p)-paccesHua, pu 

aHeprun 9 BaBc yueTOM yKa3aHHOH I0- 

A — ao 24 re IpaBKH H (ova OT KBa3Hylpyroro (p—p)- 

2 sO Re ee 8 paccesnus (~10%) cocraBasaeT opp? = 

3 mrt: DS 4 = (10-44) M6. CpasHeHue sToH BeuH- 
: 44 oe 3 : YHHBI C SKCIMeCPHMMeCHTa/IbHBIMH JlaHHb!- — 

6 8 ce { Mu (°) TNoKa3bIBaeT, YTO MoHOe Ce- 

7 seep pre 2 ) yeHHe yipyroro (p—p)-paccesHHA TIpH 


H3Me€HeHHH 9HeprHH oT 6 Jo 9 Boas 
Cpequee 4HC- Ee ren A B Mpejlewax OWMOOK OMbira He MeHseT- 
a alee ia maee ca. OuenKa nowHoro ceyeHun (p —p)- 
B3aHMOJeCHCTBHA pH 2HepruH 9 Bos, 
MovlyueHHad KaK CYMMa ylIpyroro H He- 

yupyroro ceyeHul, IpHBOAMT K BelHuHHe ~40 MO. 

Pacnpeyenenua NV (n) u N (ns) Heynpyrux (p— p)-coOnirui u (p—n)-co- 
ObITHH NO YCJy BCexX Jlyyel M M UHCY OBICTPbIX YACTHIL Ns B 3BeE3Te mMpel- 
cTaBJieHbI B TAO. | (M;— UNCIO YacTH c MOHHBalveH < 1,4 Jnnaro). CpaBye- 
HWe 9THX JlaHHbIX C pesysbTaramH paOor (1°, 14) nokasbiBaeT, 4uTO cpeqHee 
YMCJIO 3apAXKeHHbIX YACTHI, HCIMyCKaeMbIX B (p — p)-B3aHMOJelicTBHU C H3MeHe- 
HHeM SHeprHu Nafaloijero mpoTona oT 3 yo 9 Bas pacreT JOBOJIbHO MeJJIeHHO. 
CpeytHee YHCJIO ObICTPbIX 3apAXKEHHBIX YaCTHU, HcMycKaeMbIx B (p — p)-cOObI- 
THAX, TIpH 9HeprHH QY BoB 3aMeTHO MeHbIIe COOTBETCTBYIOULeH BeJIMYHHbI 
ns = 3,4--0,1 aa B3anMojelicrBua mporoH — aqpo (1°). 

Yruiopble pacipeseseHHA BCeX 3aPAXKeHHBIX YACTHIL UM OBICTPbIX 3aps2KCHHBIX 
YaCTHIL B JaOopaTopHoH cucTemMe MoKa3aHbl Ha pu. 1, rye no ocu aOcuucc oT- 
JIO*KEH KOCHHYC yruia, OOpasyeMoro HalipaBsleHHeM JBHXKEHHA YACTHILbI C Hampas- 
JI€HWeM JIBHKEHHA Ne€PBHYHOLO MpOTOHa, a 10 OCH OPAHHAT—OTHOCHTebHOe YHCIIO 
/ (cos 9) uacrull, HcnycKaeMbIX B JaHHOM uHTepBasie cos6. Yruosple pacnpere- 
Ji@HHA 3aPARKeHHHIX YaCTHY, OT (p — p)- H (p — n)-co6bITHH B Mpefenax cra- 
THCTHYeECKUX OWIMOOK coBnayawrT (puc. | A). TosuoBpuHa BropHuHbIx uacTHIt 
HcNyCKaeTcs B TesecHOM yrvie 18,5 -+1,4° nasa (p — p)-co6birnit uw 18,5 -+1,8° ans 
(p — n)-co6nrruil. Yraoprie pacnpeleienua styye B Heynpyrux (p — p)- 
COOLITHAX WIA pasHbIx n (puc. | 5) B npenenax owm6oK TakxKe He OTMMUAIOTCA. 

YrNOBle pacipexeeHust ObICTPbIX 3apAKCHHIX YaCTH B (p—p)- Hu (p—n)- 
COObITHAX OfMHaKOBHI. Ha puc. 1 B atu paciipeqenenua cpaBHuBatorcs Cc yr- 
JIOBBIM pacipeeueHHeM ObICTPHIX YaCTHI OT B3AMMOJleHCTBHA NPOTOHA CO CiOK- 
HbIM Apom (**). Ws storo cpaBHeHuA BUHO, YTO B CTOMKHOBEHHAX HpOTOH — 
HYKJIOH BTOPHYHbIe ObICTpble YaCTHIIbl COcpeNOTOUeHbI B Goslee y3KOM HHTepBaue 
YrIOB, YEM MPH CoyapeHHH MpOToHa CoO CIOXKHIM Apom. B neppom ewyuae 
OTHOWeHHe Bepey — Ha3ay, UMCe OBICTPbIX 3aPAXKeHHBIX YACTHIL COCTaBAeT 
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51-8; Bo Bropom cnyyae 19-+3. Taxoe Pa3IH4He B YIVIOBbIX pacnpeeneHuAx 
(H B cpeqHux uncnax 6EIcTpBIX SaPAKCHHBIX YACTHIL) MOKeT GObITh eLBAZAHO C 
‘PasBHTHeM KacKalla BHYTpH spa. 

Cueqbl BCeX BTOPHUHBIX yacTHIL u3 (p — p)- u (p— n)-co6nirult 6b IIpo- 
ROMKeHbI JO OcTaHOBKH, BbIXOMa 43 KaMepbI, pactaya WJiM BTOPHYHOrO B3auMo- 
‘Relicraus. B (p — p)-coObimmax 13 21 clea YaCTHI, OCTAHOBHBIUMXCA B Ka- 


| : f (cos 6) 
Oat @ 


alte — yriopbie pacipeseseHHA 3apAxKeHHbIX YacTH OT (p — p)- 
ee ones a— ree i (828 uactuu), 6 — (p—n) (165 yactuu). See 
BbI€ PaClpeMeeHHA 3apAXKEHHHIX YaACTH OT (p — p)-COObITHH: a—n=2 ( 
co6piTua), 6 —n = 4 (44 co6nitua), e—n=6 (8 co6bitui). B — yraospie pac- 
NpeemeHuA OvICTpHIX SapAXKeHHBIX YACTHI: a—(p—p) (277 uactuu), 6—(p — n) 

(138 wacruu), 6 — p-ampo (5) (845 uactum) 


fepe, 15 oKa3aIucb cleqaMH MpoToHoB u 6 cieqami ™-M@30HOB. B (p — n)- 
OOLITHAX OCTAHOBHJIOCb B KaMepe 4 mpoTona H 4 «-me3ona. Halizen ofuu cay- 
ali O6pa30BaHua B (p — p)-coObilruu L*-runepona, pacnafarouleroca mo cxe- 
+ + 
le ees Ceeronictit mpo6er Jit siepHOro B3aHMOJleHCTBHA rele BTO- 
MUHBIX YacTHIL U3 (p — p)-co6piTuli papen (34+-6) cm u 13 (p — n)-co6nrTnit 
28 +-7) cM. OTH BeIHUHHbI He OTMMUAIOTCA OT pope MpoderosB Jin B3aHMo- 
eliCTBHA IIpOTOHOB H -Me30HOB C 9HeprusiMn OT | Jo 6 Bop, a Takxe or mpersa- 
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puTeAbHOl BeEMYMHDI MpoSera JIA TpOTOHOB c sHepruelt 9 BoB, cooOmaBlelic: 
B paOore (1°). [lo aHHbIM HacTosMlel paOorbl cpequunt CBOOOAHBIN mpoOer Mi 
p3auMojelicrBuA MpOTOHOB c 3Heprueit 9 Bap c aAqpaMu B POTOIMYJIbCHH paBe? 
(37,1 1,0) cm. 

Ucnoub3ya 3aBHCHMOCTb fs OT 9Heprvi MepBHuHbIX mpoToHOB (cm. (7*)) 3 
aHaJIOPHuHble JlaHHble wid m-Me3soHoB (1°18), MOxKHO OLeHHTb CpeHIOIO KHHe 
THYeCKYIO SHEPrHlO ObICTPbIX YACTHM, BbISbIBAIOMNMX BTOPHUHble B3a4MOeHCTBH 
Jina uacrutl, HCcnyuleHHbIxX Mo yraamH Menbuie 10° (J. Cc.) C HamlpaBseHHen 
JIBH2KeCHHA TepBHYHOPO MpOTOHA MOJIOBHHa BTOPHUYHBIX 3Be3, BbIsBaHa TAKHMH YacTH 


WaMu), BTOPHYHbIe 3Be3[bI HMCIOT Ns = 2,1 ++ 0,3. CpeqHaad KMHeETHYeCKad SHEP) 
THA 3THX uYacTH, papHa 6—7 Bap, ecJIM OHH ABJIAIOTCA MPOTOHAMH UH OKOJIC 
5 Bos, ecu onM z-Me3oubl. Uacruubl, McmylleHHble NOX yrsiamMu Oospbue 10) 
oOpa3yloT 3Be3fbI c Ns = 0,3--0,1. 

IIpeqcrapiseT HHTepec cpaBHeHHe OMMCaHHbIX pe3YJIbTaTOB C pacueTaMH TI 
CTaTHCTHYeCKOli ~TeOpHH MHOKecTBeHHOrTO OOpasoBaHHA uacTul (1°, °°). Taxkoe 
cpaBHeHHe OyeT mpoBeyeHo B pyro padore. | 

Astopbl BbIpaxkaioT OslaroqapHoctb npod. B. VW. Bexcuepy 3a BHuMaHH 
K paOote, a Takxe mpod. B, I]. JKenenosy u P. M. Poiquny 3a oOcyxJe- 
HHE pe3yJIbTaTOB. | 


OG6bequHeHHbIM MHCTHTYT Tloctynn1o 
AQeCpHbIX UucceOBaHHl 3 VI 1958 
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H. H. JEJIATHH uw B. C. WINHHEJIb 
PE3O0HAHCHOE PACCESHHE TAMMA-KBAHTOB HA SJIPAX Mg? 
(ITpedcmasaeno axademuxom J. B. Cxobeaoysineim 18 IIT 1958) 


B nocwlequve rofbl ABeHHe pe3OHaHCHOTO pacceaHUA Y-KBaHTOB yCrelIHO 
TIPHMCHACTCH JIS H3MepeHHA KOPOTKUX BpeMeH 2u38HH (107!° ceK. u Kopoue) 
BOSOY2*KeHHbIX cocToAHuH sep (1). OdbexruBHoe ceyeHue s2TOrO Mpomecca 
NpONOpUHOHAIbHO IWHpHHe BOsOy7KaeMoro YPOBHA, NOISTOMY OOacTb MpHMe- 
HUMOCTH MeTOja He OrpaHHuena CO CTOPOHbI KOPOTKHX BPeMeH 2KH3HH. 

B wactosleH paOoTe uccilelopasocb pe30HaHcHoe pacceaHHe ¥-KBaHTOB, 
cOmpoBorkAaoulux pacnay Na™*—>Mg*™* Ha anpax Mg™* c Weblo H3MepeHuA Bpe- 
Me€HH 2KH3HH MepBoro BosOyKJeHHOrO CocTosHUA apa Mg"! c sHepruel 1,37 Mos. 
pu u3siyuenuv WM Mp NoriouleHHu yacTb 9Hepruu KBaHTa 1,37 Msp Tepserca 
BCeCTBHe OTA Aflep. Dra noTeps ZHEPrHH OTHOCHTeIbHO HeBeIHKa (B JlaH- 
HOM CJlydae OHa CocTaBuiset 84 2B); OHAKO OHA MHOTO OoJIbLe WH PHHbI BO3OyxK- 
Jaemoro ypoBus. Jia Toro uTOObI UMes10 MecTO pe3O0HaHCHoe paccesHHe, Heoo- 
XOJMMO BOCCTAHOBHTb 9HEPrl0 KBaHTOB JO pes0HaHcHon. Takoe BoccTaHoBJieHHe 
SHeprH B JaHHOM cily4ae MpoucxouT Olarolaps HamMuMIO B CxeMe paclaja 
Na™ 8 — y-Kackajla, MpeyiuectByroulero HcnycKaHnto KBaHTa 1,37 Map. Tocae 
yciyckaHua 8-yacTuubl Hw nepporo y-KBaHTa (2,75 MgB) Bo3s6yxXMeHHOe spo 
Mg** npuxoguT B BuxKeHHe, M UcMycKaHHe KBaHTa 1,37 Mop npoucxoguT yxKe 
M3 [BMxKyuleroca aAapa. BenegzcrBue addexta Jlonmiepa 2Heprua KBaHTa Me- 
HAeTCH Ha BeIMYHHY 


SE = E,—cos, (1) 


rae E,=1,37 Msp, v — ckopocTb aAqpa oTqauu, d — yroul MexkK)ly HallpaBuleHHa- 
MH BbleTa Y-KBaHTa HW BYxKeHHA Apa. IIpu sTOM WWIs HEKOTOPOH 4acTH Y-KBaH- 
TOB 23HEPruaA BOCCTAHAaBIHBAeTCA JO PpesOHaHCHOrO 3HaueHHA. 

Ila Toro uToObl TaKOM Me@XaHH3M BOCCTaHOBJICHHA SHeEPrHH HMeJI MecTO, 
HeOOXOJMMO, UTOObI BpeMaA cBOOOAHOrO Mpobera AZep OTAauH OblIO MOcTaTOUHO 
OobuiMM: KBaHT 1,37 Mop RouwxKeH ObITb UCIyMeH JO Toro, KaK aTOM OTJayH 
TePAET CBOIO CKOPOCTL BCseNCTBHe COYapeHH ¢ COCeHUMM aTOMaMNM BellecTBa 
MCTOUHHKAa. STO YCJIOBHE BbIMOJIHACTCA TOJIbKO B ra3s000pasHOM HCTOUHHKe, 
NOSTOMY B aHHOM 9KCHepHMeHTe HCTOUHHKOM Y-KBaHTOB C/Ly*KUIM Mapbl payuo- 
AKTUBHOPO HaTpHA, MouyueHHble HarpeBaHHeM MeTAaJJIMYeCKOFO HaTpUA Wo Temme- 
patypbl 800—900°. 

SbekTuBHoe ceyeHHe pe30HaHCHOTO pacceAtHHA B AaHHOM CJlyyae MMeeT 
BU (*) ae A 

a Cc 
os oer gee ll (Eo) (2) 


rye Jou /;— CHMHbI OcHOBHOrO Ut BOsOyxXLeHHOrO cocrosHu spa;  — mupuna 
BosOyxKaemoro yposua; f(Eo) — PyHKuMA pacmpeneneHHaA Maaronux KBaH- 
TOB To 9Hepruu («MUKpOcHeKTp»), PaCCUMTaHHaA JVid pes0HaHCHOM sHeprHH Eo. 
TlockombKy KOHeuHOe pacmpeleeHve Zep OTAauH 10 CKOPOCTAM 3aBMCHT OT 
paciipewemeHuA 10 CKOpocTaM sep OTAayM Mocse B-pacnaya, PopMa MuKpocnek- 
Tpa Oyler saBucerb OT BapHanta TeopHH B-paciata. Bapuanr Teopuu B-pacnaya 
HeH3BeCCTCH, H 3TO BHOCHT HEKOTOPYIO HeOMpeyeeHHOCTh B pacueT spekTHBHOrO 
ceueHHa. OHako 2Ta HeOMpeeNCHHOCTh COCTABMACT JIMIMb HECKOMbKO TpolleH- 
TOB MB JAHHOM 9KciepHMeHTe HecyecTBeHHa. Ha puc. 1 u306paxeH MuKpo- 
CHeKTp MajlaiouluX KBaHTOB B CJly¥ae CKaJAPHOTO BapHaHTa TeOpHH B-pacnaya. 
Iupuuna (a cleqopaTeIbHO HU BpeMA XKH3HU) YPOBHA oOnpeeAeTCA CpaBHe- 
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HWM 9KCIepHMeHTabHO U3MepeHHoro SppekTHBHOFO CeyeHHA C PacCHHTaHHbl 

io dopmyste (7). Usmepenua mpousBoqusHch Ha YCTaHOBKe, aHa/OTHYHOM YxKE 

IIpHMeHABUIelicCA paHee JIM M3MepeHHA PC3OHAaHCHOrO paccedHHA Y-KBaHTOE 

(°). Meranimueckult HaTpult, OOyYeHHBIA Ha peakTOpe TeIOBbIMA HEMTPOHaMH, 

TOMelMaiCA B CTAbHOM KOHTeMHep, M3 KOTOPOrO 3aTCM OTKAYMBAICA BOSKYX. 

TlnoTHo 3aKpbITbili KOHTeHHep HarpeBaicA Mo TemMMmepaTypbI 800—900°. li3me- 

peHHe TeMMepaTypbl OCYULeCTBJIAJIOCb 

FE) * 10°56! C MOMOLLbIO TepMonapbl. PacceuBaTedb' 

2.966 npeactaBia codol mosbI MarHveBbli 

: IWIHHAp BbIcoTou 40 cm, AHamMerpom 44 

cMu TouuMHOK 1,2 cm. Jia cpaBHeHHaAl 

IIPHMeHAJICA aJIIOMMHMeBbIM = pacceHBa-- 

Telb AHaJIOHUHBIX pa3sMepoB. Bo Bpema| 

3MepeHHH MarHveBblli H a/lIOMHHHeBBIM | 

$463 pacceMBaTeH 3aMeHAJINCb Kaxkyble 5) 

MUMH. PacceaHHble KBaHTbI JeTCKTHPOBa- | 

uch Kpuctasmmom NaJ(TI) Beicorol u) 

WMameTpom 4 cM MH (OTOYMHOXHTELIEM | 

ODY-29 B coequHeHHH C aHaJIM3aTOPOM 

| MMIYJIbCOB. OKHO aHaJwlH3aTopa yCTa- | 

-300 -200 -00 © 100 96  aBuuBanocb Ha doronuK 1,37 Mss. Or 

I HeMOcpeCTBeHHOTO H3J1yYYeHHA HCTOU- | 

HHKa JI€ETeEKTOP Obl 3alllHIeH CBHHILO- | 

Puc. 1. Mukpocnektp maqatoulMX KBaHTOB BEIM KOHYCOM BbICOTOH 35cM. CKOpoctb | 

(E, = 1,37 Mop), paccunTaHHBiit BIpenmo- cyera pegoHaHCHOTO paccesHuA B Ha- 

JIOWKCHHH CKaJIApHOrO BapwaHTa TeCOpuu e ° 

8-pacnana yale H3MepeHHii npuH Temmepatype 860 

cocTaBJlaia B cpeqHem 20 UMITyJIbCOB B 

MHMHYTY. PesoHaHcHbI sdipekT YyBeJIMYNBaICA C POCTOM TeMMepaTYPbI, M0- 

CKOJIbKY IIpH 9TOM YBCIMYHBaeTCA Macca Napos HaTpua. M3mepenHas!3aBHCHMOCTb 
acbpekTa OT TeMMepaTyPpbI TOUHO cormacyeTcaA C TeOpeTHyeCKH pacCUHTaHHOH. 

M3mepeHHoe adeKTHBHOe ceyeHHe pe30HaHCHOrO paccedHHA OKa3asIOCb 

papubm (1,14 +0,23)10-*° cm’, uro naer quid BpeMeHu 2Ku3HU 1,37 MoB Bosbyx- 

jeHHoro coctosHuia Mg™* peanunuy 


«= (1,7 0,4) 1072 cex. (3) 


B nocuefHee BpeMA MOJyUeHb! WaHHble (4), CBHAETEIbCTBYIONIMe B MOIb3Y 
pOTalMOHHOH MpHposbl nepBoro Bo3s6yxLeHHOrO cocrosHua Mg**. Sto nosBousAer 
OMmpefeiHTb U3 H3MepeHHOTO BPeMeHH 2KH3HH BEMYMHY KBalpynOMbHOrO MO- 
MeHTa Q) H Mapamerp jesbopmauuu 2 aqpa Mg** no cdopmy,iam (>) 


e2Q? 
B(E2) = apes Qo = aa, 2RIP(I + 0,168), (4) 


rye B(E2) — mpupexennad BepoATHOCTbh 9/IeEKTPH4eCKOrO KBaLpyno/bHOrO Me- 
pexona 1,37 Mop; Ro= 1,2-10-% A4/, cm. Orcioga KBaJpYNOJIbHbIH MOMCHT 
nowyuaeTcsa paBHbiM 0,7 OapH, a napamerp edopmauuu B = 0,59, uro mpesoc- 
XOJMT NapaMeTpbl NeopMallMu BLITAHYTBIX Aep B palione peakux 3emMedb. Ec 
MIpeANOMOKeHHE O POTANMOHHOKM MpHpose mepporo Bo36yxXeHHOTO COcTOAHHA 
Mg™* ciipaBeqIMBO, TO STO AApPO OKa3biBaeTCA CHbHO JecbopMupoBaHHBIM, He- 


CMOTPA Wa TO, YTO OHO PaCNOJIOKeHO CpaBHUTeJIbHO OJIM3KO OT 3aNOHeHHbIX 
HYKJIOHHDIX o6ooueK. 


Ilocrynuao 
11 III 1958 
UMTHPOBAHHAS JIMTEPATYPA 

‘B.C. Txenenos, Yen. cus. wayx, 62, B. 1, 3 (1957). #®H. Scho er, 23 
f. Phys., 144, 476 (1956). SF. R. Metzger, Phys. en 101, 286 (1956); 103, 983 
(1956). *JI. MW. Mexep, JI. B. Pycrosa,O. B. Uy6uncxku ii, Vas. AH CGEP; 
cep. dus., 21, 1013 (1957); B. JI. Bup6Opanp, SK9TO, 33, 1235 (1957). 5K. Alder, 
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622 


| 


Hornagn Akayemuu nayr CCCP 
1958. Tom 121, Ne 4 


PHSHKA 


5. B. MEJIBEJEB u M. K. MOJIMBAHOB 


Ob OJIHON K JIACCHYUECK ON MOJIEJIM WHJE®HHUTHOK METPHKU 
(ITpedcmaeaeno axademuxom H. H. Bozoawboeum 18 III 1958) 


B npeabiqymet padore H. H. Boromo6osa u nameli (1) Opi mpeqioxex 
MeTO]L HCHOJIb30BaHHA HWHePHHHTHOH MeTPHKH B 3ajauaX KBaHTOBOL TeOpHu 
mod. Lhembto HacTOAULeH 3aMeTKH SBJIACTCA MOACHHTb CMbICJI Mpesviox%KeHHOrO 
TIpHeMa IyTeM paCCMOTPeHHA HeKOTOPOH aHaJIOrHH, NMOCTpOeHHOH B paMKax 
KJIaCCHYeCKOH TeOpHH MOJIA. 

PaccMoTpuM Ba KJlaCCH4YeCKHX NOI, HalpHMep, KOMMIeKCHOe nose (x) u 
BelulecTBeHHOe x (x) C JlarpaHoKHaHOM B3auMOJelcTBUA: 


Lins = B\ (x) (x) x (2) de, (1) 


Tlone (x) OyeM cunTaTb HacTOAULHM du3H4eCKMM MOvIeM, a Mowe x (x) 
@UKTHBHBIM (B CMbice (1))* H mpesqcTaBHM ero B Bue pasJlOxKeHHA 


x(x) = Dienvn (x). (2) 

(1) 
OuesBu HO, UTO aHaJIOrOM «MOsIeH C HHAePHHHTHOH HOpMOM» B KJaccHuecKOH 
TeOpHH OyyT NOJIA Cc OTPHWATebHOH 9HeEprHeH HJM, YTO TO %e CaMoe, NOAA 


€ OOpaTHbIM 3HaKOM Y JlarpaH2kHaHa cBoOosHOrO NOJIA. B COOTBeTCTBHM C 9THM 
MBI 3alHIWeM Telepb MOIHbIM JlarpaH>KHaH Tak: 


L =\dx {Au} (x) %) (x) — M*9 (x) O(x)} + 


+ 5 Die, \dx 4,2, (x) Oe, (x) — Htn?98 (x) + 
(1) 


+ den | $(x) O(x) @, (x) dx (3) 
(n) 


(mMbi O6o3sHauuaH uepes M maccy noma p(x) M Yepes Mp — Maccbl PUKTHBHbIX 
nose ©, (x)), rhe ¢, =-E1; nomam c ¢, = — 1 coorBercrBoBaa Obl B KBaH- 


TOBOH TeOpHH HHePMHUTHaH MeTpHKa. 
Bappuposanue (3) act 


(GQ — M2) b (x) = — g Dien, (x) P(x) = —J (x), (4,1) 
(n) 


(Ch — m2) on (Xx) = — genentp (x) 9 (x) = — in (X)- (4,2) 


Jleiicrsya Tenepp KaK pv oOpluHoM BbIBOJe (hopMausma pura — PewyMa- 
Ha, MoxkeM mepenucaTb (4,2) B MHTerpasIbHOH (pope: 


* MoxHo 6510 Obl, KOHCUHO, CUMTATb, YTO Nome x(x) COAepARUT HM «pHSHYeCKyIO» 
cocrapnsioulyio 9 (x). Tora Mbl MpHtlM Obl K MOJeMH TeOpHH MOA C OObIUHbIM TPOHHbIM 


B3aNMOJICHCTBHEM. 
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0, (X) = oft (x) — | DIE (x — 2°) i, (0) de" (5,1) 
WIM | | 
on () = ont (x) =| DEM (x — 2’) j, («')dX", (5,2) 
rye, Kak OObIUHO, Tafatoulve moda ¢'"(x) MOsYHHAIOTCA CBOOOJHbIM ypaBHe- 
HHAM HM coplayaior c 9, (x) mph t—>-— oo, a yxofslllMe NoHA pout (x) mpH 


t—>-+ oo. Ckaajpipai WM BbIUHTad 3TH YpaBHeHHA HU BBO CHMMeTPHUHbIeC 


dbynxuun [puna D, (x) uw nepecranosounble dyHkunu Taya — Vopgana D,(x), 
JIA MOJIeH C MaCCaMH Mp C MOMOLUL{bIO OOBIMHBIX COOTHOLJeHHH 


Din, %) = Da (x) + YoDa(x); Dm, &) = Dale) — "Dn (*) (6) 
MOJIYYHM BMeCTO (5) 


out (x) + git pling fry | 
NG IL El fer eelanivi (7,1) | 


ott (x) + git (x) 
2 


Dy, (y= = IDE Ew Cao). (7,2) 


B coorBeTcTBHH C HaMeyeHHOH B (') MporpaMMOl MbI XOTHM, 4TOObI (PHKTHB- 
HbIe MOJIA, CCH Obl H HeCJIM SHeEprHto, HMUyJIbc HM Apyrue MuHamMMyecKue 
XapaKTePpHCTHKH, TO, BO BCHKOM CJlyyae, He MOrIH Obl OOMeCHHBATLCA MMH 3a 
Bce BpeMA coyfapeHuaA c (usnyeckuMH NouaAMH. VHbiMM cJIOBaMH, MbI XOTHM, 
YTOOb! ACHMMTOTHYeCKHe 3HaueHHA pH ¢t = + co uw pH t = — oo TaKHX JH- 
HaMMueCKHX XapakTepHCTHK (PMKTHBHBIX NoseH , (x) COBMaqamM Obl Apyr 


c Apyrom. Ho sce TakHe XapakTepHcTHKH (MbI, KOHeYHO, CYHMTaeM, 4TO NpH 
t—>- co B3aHMOJelicTBHe BbIKJIOUaeTCAH C MOMOLLbIO akMaOaTH4YecKOH rumote- 
3bl) OyyT mpu t = -+ oo BbiIpaxkaTbca B BUe CYMM (HHTerpaJOB) wWIeHOB Bua 
pout (x) pout (x) H, CooTBeTCTBeHHO, 9!" (x) pln (x’). 

Ilostomy, uTOObl yOBJIeTBOPHTbh HalleMy TpeOOBaHHIo, OCTaTOUHO HaJIo- 
XKUTb YCJIOBHe 


att (x) oyet (x") — oi (x) ei (x") = 0. (8) 
Tloqctapasa B (8) BMecto gi" (x), pot(x) BBeqeHHbIe B (7) MOA Upn(x) u 


Un (x), Mbl IIpHeM K paBHOCHJIbHOMy (8) ycuJIOBuIO 
UX) Un ld 9) One) in (ce ere (9) 
Urak, uTo6bl yOBeTBOpUTh TOMY TpeGOBaHHIO, YTOObI SHEprua ui T. I. HE 
nepelaBaslacb Obl He*u3HYeCKHM MOJIAM, OCTATOUHO NoTpe6oBaTb, UTOGHI * 
out in 
On (X) +O, (*) 


YWJIM 


out x) — olf x 

Un (x) = mela Oe 2 Ear} (96) 

Bosppallaicb Tellepb K ypaBHeHHsaM (7), BHAMM, uTO ycoBua (9a) nu (96) 
OKa3bIBalOTCA MNPHHIUMMHaJIbHO COBePIWeHHO pa3JIMYHOrO xXapakTepa. JleiicTBu- 
TeJIbHO, yCJIOBHe (90) TpeOyeT OOpallleHHA B HYJIb CTOAIMLerO B MpaBoli vacTH 
(7,1) wunTerpama oT dusuyeckux moseli p(x). Tlosromy ono oKasbiBaetcs ycuio- 
BHeM, HaJlaraeMbIM WH Ha (H3HYeCKYIO YaCTb CHCTeMbI, H ACHO, YTO ero BBI- 
MOJIHCHHA MOXKHO JOOUTHCA JIMUIb Np Hamu y tbusHueCKOM UuacTH CHCTeMBI 
HeEKOTOPBIX OCOOBIX cBolicTB. Hanpotus, ycoBue (9a) He HasaraeT na (pusnue- 


* Ha camom jleJle HeOOXOAUMO ObIIO Obl TpeOoBaTb He BbINOMHeHHA (9) Bo Bcex TO"KaX, 
HO TOJIbKO OOpaulleHHA B HYJb OMpeeeHHoro pola MHTerpaJioB OT CYMM YWIeHOB TakKoro Bsa. 
Tlockombky 9TH JMHelinbIe KOMOMHaLMH Obl Obl JOBOMbHO MHOrOOOpasHbI, TO JeTabHEIi 
aHaJIH3 BOTIpOca O CYII,eCTBOBAHHH TaKOH BO3MOXKHOCTH Obl Obl JOCTATOUHO CJIOXKHbIM, 
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CKYyIO YaCTb CHCTeMbI HAKAKUX OrpanHuuenuii. Baarogapa Tomy, 4TO B MmpaBolr 
yacTu (7,2) crouT Kpome uHTerpaa or duswueckux mo.eli b(x) emle Hu Hedpu- 
suueckoe Tole 9, (x), Mbl WWI JNOOBIX (x) BCerga MOXKeM YOBMeTBOpHTD. 
(9a) 3a cuer BbIGopa ¢, (x) — ypaBHenusa (7,2) OyayT Torga mpocro onpese- 
JT Hepusveckne MOA 9, (xX) uepe3s HHTerpambl OT (pusHuecKUx moueli. 


Hitak, MbI BCerjla MOxKeM HaJIO%KUTh Ha cHcTeMy ycJIOBHe (9a), He omacasch 
BOSHHKHOBeHHA KaKUX-JIH60 NWpoTuBopeunii *. 


Bocnoub30BaBLIHCb 9THM OOCTOATeIbCTBOM, MbI HaJlOxKHM ycuioBue (9a), 
YTOOLI BOBCe HCKJIOUMT He*usHuecKHe NOWA 9, (x) H paOotaTb B JaJIbHeliuem 


TOKO C OJHMM (buswyeckuM mosem (x). Mbt mpufem torga kK JarpamKHany 
B3aMMOJeHCTBHA 


Lin = @\ (2) bX) K (x — 21) b (x!) $2’) dex’ (10) 
HW YpaBHeHHAM JIBY2KeHHA 
(A— M) (x) =— gl dvb (x) 9) Ke — x’) 0, (11) 
rye Apo 
K (x — x’) = Yyenc?Dn (x — X’) (12) 


(n) 


BbIPaxKaeTCH B BHC CYMMbI (HIM HMHTerpaJla, e€CJIM BBeCTH HeMpepbIBHOe MHO- 
rooOpasve (uKTHBHBIX Noe) OT CHMMeTPHYHBIX TpHHOBCKUX (yHKUHit 


Dn (x — x’) © pasuIMUHbIMH MaccaMH Mn. SIcHO, YTO, pacnopsx%Kadcb JOJDKHbIM 
o0pas0M KoaiPPulveHTaMH Cp U 3HaKOBbIMH MHOXKHTeJIAMH &,, MbI MOKEM Cyle- 
wath K(x) mH60 CHHrYJIApHbIM, HOO B 2%XKesaTebHOM CTeMeHH peryJIApPHbIM. 
TlocneqHee BO3MO2%xXHO, KOHEUHO, TOMbKO 3a C¥eT JOMYUeHHA «HH ec:pHHUTHO! 
MeTpHKH». B culygae HempepbIBHOrO cMeKTpa Macc MbI TlOJITyYHM BMecToO (12) 


K (x— 2") = | d (mm?) om’) Dn (x — x’), (13) 


re cieKTpaJbHad (PyHKUHA p(m?) He OOA3aHa, B CHJIY CeaHHbIX 3aMeyaHHi, 
ObITh MOJIOXKUTCIbHOH. 


TakuM O6pa30M, MbI BHAHM, 4TO, HCKOVad HedusMyecKHe NOMA 9, (x) U3. 


NepBOHadaJIbHO JIOKaJIbHOrO JlarpaH>KHaHa (1) Cc mOMOUIbIO yculoBHaA (9a), MbI 
NIpHXOJMM K TeOPHM THMMYHO HeJIOKaJIbHOrO BYa. ITOT pesybTaT COBepLIeHHO 
e€CTeCTBCHCH — MOXKHO yCT@HOBHTb MPAMY!O aHaJIOrHIO MeKLy HAM HM I0- 
MbITKaMM pAa aBTOpoB ** WCKJIOYHTb 3a CUeT TpeOOBaHHA MOJb3OBaTbCA TOJIb- 
KO TOJIYCYMMAaMH 3alla3bIBaIOWNX H OepexKaloll4X NMOTeHIMaJIOB U3 3JIeKTPO- 
J\MHaMUKH! BCAKOe MOHATHE O (OTOHAX, C(POPMY/IMPOBaB ee KaK YHCTYIO TEOPHIO: 
jambHopelicrsua. [lomyuenHoe (anpo (12) ua (13)) He aBAaeTCA MponsBOJIbHOM 
cbynkuveli (x —x’)?, HocKoubKy, B cH cBolicTB yHKuH D(x), OHO, BO BCA- 
KOM CJIy¥ae, OrpaHH4eHO TpeOoBaHveM 


H(Co— x9) =O) Ta (Aenea 


Tloquepkuem, uTo HeslOKasIbHbIt XapakTep ypaBHenult (11) cymecTBeHHbIM 
06pa30M CBASAH C HaJIOXKeCHHBIM HeOKAJIbHbIM ycoBueM (9a). [elicrBuTebHO, 


* ZameTuM 3feCb, UTO eCJIM Obl MbI MOMbITAIMCh NOOMTbCA HE OTCYTCTBUA OOME- 
Ha 9Heprueli HT. Tl. He*MsH4ecKMX CocTOMHHH C PUsMYeCKHMH, a OTCYTCTBMA y Hedusuue- 
CKUX COCTOAHMM SHEprud MT. I1., TO AA STOO MOTPeOOBaNOCh Obl HaNOKATh ODHOBPeMeHHO 
06a ycnosus (9a) u (96). B cBete ckasaHHoro SCHO, YTO STO He MPHBeJO 6bI K IpoTHBope- 
YHIO TOMbKO eC Ob PUSHYECKAA YaCTb CHCTeMbI OOMafaa OCOObIMH CBOMCTBaMH. 

** Cm., Hampumep, (2), Te HMeIOTCA CCbIIKH Ha MHOrOUNCJeHHy!O MpeAbIAyulyIo MTepa- 
Typy, Haynnaa c pa6or PurTya u Olinurerina. 
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nockolbky jyukuuu D spasiotca dyHkuuama [puna ypapnenua Kaeina — 
Topxoua, TO Moraio Obl MoKasaTbcA, YTO, Audpepenuupya (11) TomKHOe UnCIO 
pa3, MOXxHO ObINO Obl, BO BCAKOM Cly4ae AIA KOHEYHOFO 4HCa (PUKTHBHBIX M0- 
jieli, BEPHYTbCA K AudpepenuvabHOMy ypaBHenuio. OfHako Ha Takoe ypaBHe--p 
HHe OKa3aHCb Obl HaJIOKeHHbIMM HEJIOKAJbHbIe PPaHHYHble YCOBUA, H TeEOPpUAif 
ocTaslacb Obl HelOKaJIbHOH. 

3ameTuM, ITO pH Mepexojle OT paccCMOTPeHHOrO 3feCb KJIaCCH4eCKOTFO TIpH-- 
Mepa K KBaHTOBOMY CJly¥alo BOSHHKaeT OHH CYULeCTBeEHHO HOBbIM MoMeHT. Kaki 
MbI 1oKa3aJIM, HeOKaIbHad TEOPHA MORKeT ObITh NOMyUeHa H3 MOKAIbUOK pH! 
HaJIOMKCHHH HEKOTOPHIX JONOMHUTCIbHbIX YCJIOBHH Ha MOJIeBbIe BeJIM4HHBI.. 
B kBaHTOBOM TeEOPH 3TH YCOBMA MOMKHO B IPHHUUNe HakabIBaTb WIM Ha oMe-: 
paTopbl MOA, WIM, KaK JONOIHHTeIbHOe ycoBHue Jlopenia B 9IEKTPOAMHaMHKe, 
paccMaTpMBaTb UX KaK YCJOBHA Ha MOMyCTHMble aMMIMTy{bI cocroaHuaA. IIpu 
OObIUHOM MOCTPOCHHH HeJIOKAIbHbIX TeOpH Bcerfa u30upaJICA MepBbI MyTb. 
Ho Hakslalbipad Ha OlepaTOpbl MOA MONOMHNTeIbHbIe YCJIOBHA, MbI BCerya 
PHCKYeM BOTH B KOHGAHKT C MepecTaHOBOUHEIMH CooTHOWIeHHAMH. Menno | 
B 3TOM OOCTOATEIbCTBE Mb! YCMaTPHBaeM TwiaBHY!0 IpHYuMHy Heyay paccMaTpH- | 
BaBIUHXCA HeOKaJIbHbIX TeOpHH; He ClyuaHHO, HampuMep, YTO TPyYAHOCTH Ba-) 
puauta Kpucrencena — Mosmepa — Baoxa (*) oKka3aqucb CBA3aHHbIMA Kak 
pa3 C HEKOMMYTATHBHOCTbIO OlepaTOpoB MOA. 

O6maa wea MeToda, mpeqowkeHHoroB (1), Kak pa3 HW COCTOHT B TOM, 4TO 
NOJxKeH ObITb H36paH BTOpOoH NMyTb, He NpuBoxamMh (1) K nofoSHoro poya 
Tpyauoctam. IlostoMy MoxHO HafledTbCA, YTO MpeAOReHHbI B (1) MeToy Mact, 
B UaCTHOCTH, BO3MOKHOCTb NOCTPOHTb HEMPOTHBOPCYMBYIO TEOPHIO C HeOKAaJIb- | 
HbIM B3aNMoselicTBHeM. B STO CBA3H HAM XOTCJIOCb Obl OTMETHTb, YTO B MocueL- 
Hee BPeCMA MOABAIOTCA H HEKOTOPble 9KCMCPHMEHTAJIbHbIe YKa3aHHA Ha HeO6- 
XOJ[MMOCTb BBECTH HeJIOKaJIbHoe B3akMoenctTBHe. Tak, Jlu nu Aur (*) o6napyxKunn 
HeaBHO, YTO ZKCNepHMeHTaJIbHoe 3HaveHHe MapamMeTpa Muumiena upu pacnaye 
-Me30Ha MOKeT ObITh JIeErKO OOBACHCHO, eCJIH BBeECTH HeMOKaIbHOe Apo B 
yeTbIPeXPeCPMHOHHOe B3aHMOelcTBHe, MpH4eM OOA3ATebHO BK IOUATONLee 
COOTBETCTBYIOMULMe NOAM C HHAeHHHTHOH MeTPHKOHN OTPHWaTeIbHbIe KospPpu- 
ILMEHTH Cp. 

B 3aks10ueHHe MbI BbIparxkaem OularoqapHoctb H. H. Borosmto6opy 3a WeHHble 
COBETbI IPH BbIMNOJIHCHHM STOM padorHl. 


Matematuyueckui uHcTuTyT uM. B. A. Crexnosa Tlocrynusto 
Axajemuu Hayk CCCP 8 III 1958 
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Hoxaaygs Akagemunu nayr CCCP 
1958. Tom 121, N4 


PH3SHKA 


B. M. ®PH]KHH 


TEOPUMS| OBPASOBAHHSA 
CKPbITOFO QJJIEKTPO®OTOrFPA®HYECKOLO H30BPA)KEHHSA 
HW 3AKOH B3AHMMO3AMECTMMOCTH 


(ITpedcmaereno axademuxom A. B. Mly6uuxoeoim 25 III 1958) 


KuHeTuka mpoleccoB OOpas0BaHHa (POTOR1eKTPeTHOFO COCTOAHHA B MOHO- 
KPHCTalNax H [eNOMAPH3alHH POTOMICKTPeTOB IPH OCBeMLCHHH MOxKeT ObITS 
HCCeAOBaHa Ha OCHOBE MpecTaBJIeHHH 30OHHOHM TeopuuH KpucTawoB (1). B cBoro 
ouepelb, YKa3aHHble Mpouecchl JexKaT B OCHOBe QeKTpodoTorpadun Ha coro- 
aleKTpetax (?,°) HC HX YYCTOM MOXeT ObITb NocTpoena O6mlan TeOpuA OOpa3zoBa- 
HHA CKPbITOTO SeKTpoPotorpaduyeckoro H806paxkKeHuA, pacnpocrpaHAloulaaca 
MW Ha Takue Mpolieccbl, KaK KaccMuecKkand Kceporpadud Mu KaccH4ecKad 3JIeK- 
Tpodotorpadua. B ocHoBe Takoro HCCJIEMOBAHHA JIeXKUT pellieHHe CHCTeMBI JLM- 
PepeHIMaIbHBIX YPaBHeHHH, ONMUCHIBAIOIMX BICKTPOHHbIe MepeXxObl B 3O0HHOM 
MOJleJIH, COOTBETCTBYIONeH CXeMe 9HEPreTHYeCKHX YPOBHeH IIeKTPOHOB ompe- 
JleleHHoro KpucTassia. B ocHoBy Halllero pacueTa moo*KeHa CcxeMa 3HEpreru- 
YeCKHX YPOBHeH 3/IeKTPOHOB B MOHOKPHCTade cepbl, npefqwowenHasa IT. C. 
Taptaxosckum u IT. Pexanosott (*). 

Ilyctb dj— 4HCIO 3IEKTPOHOB, MepexoMAUIMX NOM WeHcTBUeM cBeTa B e]H- 
Hue OObeMa H 3a EMHHUILY BPEMEHH U3 HOPMAaJIbHOH 30HbI B 30HY MpOBOMMMOCTH; 
AN — 4ucno SIeKTPOHOB, MepexXoAAWAX NOM AeHCTBHeM CBeTa B 30HY MDpoOBO- 
JMMOCTH C 3aNOJIHeEHHbIX ypPOBHeli MpHIMNAaHHA, UpHyem dj= SE uk = QE. 
Snecb E — wHTeHcHBHOCTb cBeTa (OCBeIIeHHOCTb); S$; H S2— KooqdpHIHeHTHI, 
3aBuCAIMMe OT MOrMOUleHHA CBeTa MH KBaHTOBOFO BbIxXoja. 

Knuernueckve ypaBHeHHs, OMHCbIBaIOWNMe Mmpomecc salOHeHHA ypoBHeH 
MIpHMUNAaHUA ZIEKTPOHAMH HM COOTBETCTBYIOIMMe CxeMe, NPHBeseHHON Ha puc. |, 
HMEIOT CJIEXYIOWWMA BUD: 


dn/dt = d, + kN —anP —8(M—N)n; (1) 
dN/dt = —kN + 8(M—N)n+Q; (2) 
dP/dt = d, + Q—anP; (3) 
P=N+4, (4) 


rie M — xouuentpauma yposyeli npuunanua; N — KontenTpauua a1eKTpo- 
HOB Ha YpOBHAX NIpHIMNaHHA; N—KOHI[eHTpallMA 9JIeEKTPOHOB B 30HE MPoOBOLM- 
moctu; P — KoHWeHTpallua bIpOK B HOpMasbHOH 30He; Q — 4HCO SVIeK- 
TPOHOB, MepeXoAAUHX B eMMHHUe OObEMa M 3a efuHUMy BpeMeHH NOM jeHcT- 
BHeCM TCIVIOROrO JBUXKeCHUA H3 MOPMAJIbHOM 3OHLI Ha YDOBHN MpHIMnaHHd; 
a u 8 — KospuLNeHTb! peKOMOHHAMH, CMbICJI KOTOPbIX MOHATCH M3 CXeMbI, 
mpescraBleHHol Ha puc. |. 
3anaua cBoxuTca K OMpesenenuio 3aBucumMocTu N oT BpeMeHH, TaK KaK KOH- 
IeHTPallviO SJIeEKTPOHOB Ha YpOBHAX IIpWIMNAaHHA CMefyeT CUNTATh MpONOpuHo- 
HaJIbHOH 3apsply cporosekrpeta. [pH 9TOM He IIpHHHMaeTCA BO BHMMAaHHe OpHeH- 
THpYioulee eHcTBHe NOMApHsyroulero MOVWIA. 
Cucrema ypapuennit (1), (2), (3) B mpexnomoxKenun dy= Q = O Oba NoL- 
po6Ho usyyena 9. MH. AnuposuveM MpHMeHHTeybHO K 3afaue HCCeOBAHUs! De 
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MeHTapHoro 3akoHa [3aTyXaHUA JNOMHHECILCHIMMM WeaIbHbIX Kpucrasopoc(po~ | 
pos (°). IIpa stom BerwunHa P uMela HemocpeyCTBeHHbIn (pH3H4eCKHH CMBICT | 
34KJIIOUCHHOM B Kpucraslioctpoctbope CBeETOCYMMBI, @ HHTeCHCHBHOCTb JIKOMHHEC~ | 
eHTHOTO TlocwlecBeueHuA Oblvia MponopuMoHnalibna dP/dt. 

3. VW. Aquposu4em Obii0, B UaCTHOCTH, MpeAoxKeHO pellieHHe CHCTeMbI ypaB- 
nennit (1), (2), (3) B mpeqnosoxennn d;=Q=0 B KBasicTallMOHapHOM MIpH- 
6/MKeHMM, KOTOPCe ONpekedaAoch ycnoBuamu n<N u dn/dt<dN/dt. 

B roti xe padore (°) O6blI0 MoKa3aHoO, TO AVIA KBaSHCTaUMOHapHOroO pellennA 
oTHOWeHHe appeKTHBHEIX ceveHuii3axBata y = B/% ABJIMeTCA CQMHCTBCHHBIM Ia- 

paMeTPOM, OMpeeJIAIOLIMM BH], 3J1eMeH- 
Jona npotodumocmu n anekmponob TapHOTO 3aKOHa 3aTyXaHHA. 
| MoxkHO NOKa3aTb, UTO KBa3HcTallHo- 
HapHoe pellieHHe CHCTeMbI ypaBHeHHlt 
(1), (2), (3)(n<N, dn/dt<dN/dt) | 
YMOBJETBOPHTeEIbHO ONMCbIBaeT KHHETH- 
KY OOpa30BaHHA MOTOIIEKTPeTHOFO CO- — 
CTOAHHA =B MOHOKPHCTasuIe WH MO*KeT | 
ObITb MOMOXKEHO B OCHOBY TeOpHH OOpa— 
30BaHHA CKPbITOrTO 3mTeKTpodotorpapu- 
yeckoro H300paxkeHun. Huse Oyler m0- 
Ka3aHO,YTO HEOOXOJMMBIM H JOCTaTOUHbIM 
Puc. 1. Ouepretuyeckaad 30HHaA WHarpaMMa 

Jd MOHOKpucTama cepbi YCJIOBMEM CI paBeJIMBOCTH KBaSHCTaIIMO ~ 
HapHoro pelleHHA CHCTeMbl ypaBHeHHit 
(1), (2), (8) aBaaeTca BbIMOMHeHHe 3AKOHA B3AHMO3aMeECTHMOCTH, KOTOPbIM MIpH- 
MeHHTeNbHO K 3JIeKTpO*oTorpapuyeckoMy Mpoueccy MmpwoOperaer Henocpey- 
CTBeCHHbIM (pu3uuecKn cmbic. Bonpoc 06 aHaJlorHH MexKy TeEMHOBOH enouA- 
puzaluen dorosiekTpera, OMmpeleArolleH perpeccuio CKpbITOroO IJIeKTpoorTo- 
rpacuueckoro H300paxKeHHA, HW JIKOMHHECILEHTHBIM TOCJIECBEYCHHEM KDPHCTaJiJIO- 

coccbopoB B HacTosulei paOoTe He paccMaTpuBaeTca. 

SaKOH B3aHMMO3aMECTHMOCTH Is Mpolecca O6pa30BaHHA COTOIIECKTPeETHOTO 
COCTOAHHA B MOHOKPHCTasax MoweT ObITh COPMYJHPOBAaH CIeLyIOuLHM OOpa- 
30M. BernunHa NOJApH3allW WH BEMMUMHA MOBeEPXHOCTHOH MIOTHOCTH 3aps- 
OB (oTOSIeKTpeTa, MpONOpWHOHAbHaH TWIOTHOCTH 3/IEKTPOHOB Ha YPOBHAX 
ipHaunanua NV, 3aBvcuT TObKO OT Mpou3Bexenun Et wHTeHcuBHocTH cBeta E, 
HCMOMb3YeMOTO IPH MOMApH3alHH, Ha BpeMaA NoAApu3aiun ¢. Kak Oyyer moKa- 
3aHO HW>Ke, 3aKOHY B3AHMO3AMECCTHMOCTH, TIOATBEPKWalolleMyca YKCMepHMeH- 
TaJIbHO, MOXKeT OBITE Jana Harisaduad spusnueckan HHTepmperallua. 

Ilyctb BbINOMHeH 3aKOH B3aMMO3aMecTHMocTH. CormiacHO JaHHOMYy BbILIIe 
ompefeseHHio 3TO O3HayaeT, uTO N = N(z2), rne z= Et. Moncrapnaa N = N(z) 
B ypaBHeHue (2): 

E dN/dz = —s,EN\(z) + B[M — N (2)|n}+ Q. (5) 

B splpaxkennu (5) Q no ompefenennto He 3aBucut or E. V3 (5) enenyer, aro: 
€CJIM BBINOJIHeH 3AKOH B3aMMO3aMecTuMOcTH, TO Q = Ou n = no(z)E. Cregosa- 
T@JIbHO, JIA BbIMOJHEHHA 3aKOHA B3ANMO3aMeCTHMOCTH HeEOOXOMMO HI JocTaToU- 
HO, YTOOLI, C OMHOH CTOPOHEI, MOXKHO ObLIO peHeOpeyb addpekTom mepexona 
QJIEKTPOHOB TOA AeHCTBHeM TeMIOBOH SHEPrHH U3 HOPMAIbHOM 30HbI Ha ypoBHHE 


IpHJIMNaHHA UH, C APyrol CTOPOHBI, AIA MWIOTHOCTH 3IEKTPOHOB MpoBO,MMocTH 
BbIMOHAOCb COOTHOMIeHHE: 


Hopmanenan 3oHa P Obipok 


n=n,(z)E. (6) 
CoorHoulenue (6) nofcraBsinemM B ypaBHenne (1): 
E*dn, (2) /dz = s,E + s,EN (2) — an, (2) EN (2) — an? (z) E* — 
—BIM—N(z)] Eno (2). (7) 
M3 (7) BHAHO, YTO 3aKOH B3aMMO3AMECTHMOCTH MOXKET BbINOJHATHCA JIMUIb 
B TOM CJlyyae, KOrla MOXKHO TipedeOpeyb wWieHamu, coxepxKauwumu E?, orKypa 
cileqyeT, UTO BbINOJIHAIOTCH, MO KpaliHeli Mepe, JBa ycmoBuaA: 
E?dng | dz<€& s,EN (z) —B[M— N(2)] Eno, ange? < an EN (2). (8) 
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Ho mpu BbinomHeHuu yculoBuit (8) OAHOBpeMeHHO BCerfa BbINOMHEHBI yculo- 
BHA KBasvCTallMOHapHoro NpHOMxKeHHA: n< N, dn/dt<dN /dt. 
Tlokaxkem, uTo HaiMuue Maso KBa3sHcTalMONapHOli KOHIeHTpalMn 9eKTpO- 


HOB MpOBOQMMOCTH, T. €. BbIMOIHeHHe ycnoBHh n< N, dn/dt<dN/dt, 


ABJIACTCA JLOCTATOYHbIM YCJIOBHEM JIA BbINOJIHEHHA 3aKOHA B3aNMO3aMeCTHMO- 
ctu. M3 nepapenctsa dn/dt<dN/dt u coornomenua (4) caeqyeT, TO 
dP/dt ~dN /dt. Tlonpsyacb nocneqHHM CooTHOWIeHHeM H MpHpaBHUBast Apyr 


- Apyry mpappie yacTw ypaBHenwi (2) u (3), nomyuaem B npexnosoxennn Q = 0: 


ine EN p 
vagal bate! Iain ao 9) 


loqctapnaa (9) B (2) H MpHHuMasa BO BHMMaHHe, 4YTO 43 YyCJIOBHIi KBasH- 
CTallMOHapHOrO mpuOwmxeHHA P =~ N, nomyyaem 


1 dN _ dN 
Epedir ode 


Sy + soN} 


N+¥M—Ny ee 


= — 8 + y(Mj— 4) 


Pemenne ypaBHennsa (10) Moxer ObITh mpescraBleHo B BuZe N = N(2), uro 
NO OMpeeseHHIO HW O3HaYaeT BbUIOJIHeHHe 3AKOHA B3aHMO3aMECTHMOCTH. 

Honyuenuble pe3yJbTaTbl IpHBOAAT K BLIBOLY O TOM, UTO BCAKOe KBa3HCTAaIlHO- 
HapHoe pellieHve CucTeMbl ypaBHennit,(1), (2), (3) yqoBeTBopsAeT 3aKOHY B3aMoO- 
3AMECTHMOCTH HM, HaoOopoT, BCHKOe pellieHve CHCTeMbI ypaBHeHul (1), (2), 
(3), yMOBeTBOpsIollee 3AKOHY B3aNMO3aMECTHMOCTH, ABJIAeTCA KBa3HCTAILHO- 
HapHbIM. 

C pyro cTOpoHbl, mponecc oOpas0BaHuA doTosIeKTpeTHOTO COCTOSHHA 
B MOHOKPHCTaJle, KaK HM Mpolecc Aenouipusalun PoTosiekTpeta pH ocpellle- 
HHH, JI@KHT B OCHOBe OOpa30BaHHA CKpbITOrO aeKTpodororpaduyeckoro H30- 
Opaxenuna Ha cporoageKTpetax (*,°). 

IIpu mpoekTupoBaHHH Ha MOBePXHOCTb COOTBETCTBYIOWULeErO MHWIeEKTPHKa 
KaKOro-J1H60 MOSHTHBHOTO H300paxKeHHA HM OJMOBPeCMeHHOH NOApH3alMU WH- 
39JIEKTPpHKa B HEM CO3MaeTCH CKPbiTOe aeKTpoOoTorpaduyeckoe H300paxkeune, 
OOYCJIOBJICHHOe HepaBHOMepHbIM paciipeleseHHem Nomspusaynn. IIpu mpossuie- 
HHH OJHUM H3 H3BeCTHbIX cnoco6osB (3) cKpbiroro 3ueKTpodororpaduyeckoro 
H300paxKeHHA MbI TlosyyaeM B 9TOM CJly4ae HeraTHBHOe H380OpaxKenne, COOTBET- 
CTBYIOUlee MOSHTHBHOMY OpHruHasy. TakuM oOpa3om, Mporecc co3aHua coro- 
3JIEKTpeTHOFO COCTOAHHA B MOHOKPHCTae WIM Mpolecc NowApH3salMH COOT- 
BeTCTBYeT 3.1eEKTpOtpoTorpaduyeckolt cxeMe NO3HTHB — HeraTuB. JlerKO BUJeTD, 
yTO Tpollecc NeMOMAPH3AaIlHH CPOTOIIeKTPeTa MPH eFO OCBEMLeHHH, TakxKe Jlex*Ka- 
MH B OCHOBe OOPa30BaHHA CKPbITOTO BIeKTPOpoTorpaduyecKkoro H30OpaxkennA, 
COOTBeETCTBYyeT JIeKTpodoTorpaduyeckoH CXeMe MO3HTHB — MO3HTHB. 

C sro TOUKM 3PpeHHA 3aKOH B3aAHMO3AMECTHMOCTH CeLyeT MOHHMaTb Kak 
3ABHCHMOCTb OMTHYeCKOH MIOTHOCTH MposxBJIeHHOrO 3eKTpodoTorpaduyeckoro 
U300paxKeHHA TOJbKO OT NpousBeyeHua Et uHTeHcHBHOCTH OcBelleHuA Fu Bpe- 
MeHH 2kKcno3unHH t. Tem CaMbiIM 3€KOH B3aMMO3aMECTHMOCTH IpHoOperaer KOH- 
KPeTHHI (pH3M4eCKMH CMbICI H JaeT BO3MOXKHOCTb MpoBecTH Mo KpaliHeH Mepe 
BHeLIHIOIO aHAJIOrHIO MexKLY Mpoleccom oOpas0BaHUA CKPbITOTO 9/1eKTPOPorTo- 
rpacbwueckoro H306paxeHHA HW POTOXMMMYeCKMMH NMpolleccaMM B raJloHfax ce- 
peOpa. Ananu3 KBa3HCTallMoHapHoro pellieHuaA B OOMeM Bue NpedcraBlsaercsA 
PpOMO3IKUM. Xopowiee coBMaleHHe C 9KCMePHMeHTOM faeT CTAalMOHapHoe pe- 
weHHe, KOTOpoe NosyuaercA B MpesnouowKenun dn/dz = 0 uw KoTopoe MoxKHO 
pacCMaTpHBaTb Kak WacTHbIit cmyya KBa3MCTallMOHapHoro MpHOM Kens. 


Tiudepesuupysa (9) u upeqnonaras dN/df=40, umeem 
d, = kyM /(1—*). (11) 


f Mogcrapnaa (11) 8 (9), Nomyyaem BbIparkeHHe J\JId CTalluOHapHOM KOHILeH- 
TpallMn QJIEKTPOHOB IIpOBOAHMOCTH 


n=ns=k/(1—y)«. (12) 
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Tloyctapiaa Bbipaxkenve (12) B ypaBHeHue (2), mOyuaem ypaBHeHHe 


"Ae hide Gas eal 


pelleHHe KOTOpOrO JaeT 3aBHCHMOCTb IJIOTHOCTH 3JIEKTPOHOB Ha YpOBHAX TIpH- 
unanua N usu 3apsya cboTosekTpeta, mponopuvonampHoro NV, oT BpeMeny 


NOJIAPH3allHH: 


t 

Nea be diesel e oileqeatuily (14) 

Peurenve (14), KoTOpoe MO2%KHO Ha3BaTb CTAILHOHapPHbIM, NOJIy4eHO B Iipey- 
OJIOXKeHUH 


athe, | (15) 


IIpou3BouIbHOMy 3HaYeHHIO Y OTBeYaeT KBa3HCTallMOHapHoe pellieHve, uccse,o- 
BaHve KOTOPOrO NpeACTaBJIAeT CAaMOCTOATEJIbHYIO 3ajlayy. 

Pemenve (14), B MOJHOM COOTBETCTBHH CO CKa3aHHbIM BBIIUe, YOBJICETBO- 
paeT 3aKOHY B3aHMO3aMeCTHMOCTH, TaK KaK k= s,E. M3 nomyuenHoro pele- 
Hua (14) TakxKe BHHO, 4TO pH OOpasoBaHHH (hoTOSJIeKTpeTa HMeeT MeCTO 
apdeKT HacbIlleHHA, MPHYCM COOTBETCTBYIOWaH HaCbII[eCHHIO KOHILCHTpallun 
3JIEKTPpOHOB Ha ypOBHAX MpHiMnanua NV, = yM. 

Conocrapenue (14) u (15) noka3biBaeT, 4TO aiPeKT HaCbILIeHHA OOYCJIOB- 
JIGCH 3aMOJIHCHHeM 3JIEKTPOHAMH JIMIb YaCTH YpOBHeH MpHJIMNaHHA, MpHyem 
IIpOWeHT JITOTO 3allOJIHCHHA OMpeesAeTCA TOJIbKO OTHOLIC€HHEM COOTBETCTBYIO- 
mux sPPeKTHBHbIX CedeHHH 3aXBaTa 3JICKTPOHA. 

V3 ycJIOBHH, KOTOPbIM NOJYHHAeTCA TOJTyYeHHOe BbIIe CTalMOHapHoe pe- 
WeHHe, B YacTHOCTH, CJleqyeT, uTO 1;< Ns us, NpHHHMasA BO BHMMaHHe (12) 
u (14), 

RBM <1, Breas 4 a: 
YTO JOJIKHO HMETb MECTO JIA JIKOObIX OCBeULeHHOCTeH, Tak Kak k = SeE. Coor- 
HouleHHe (16) MoxKHO paccMaTpHBaTb KaK HeOOXOJMMOe yCIOBHe MpHMeHHMOCTH 
cTalMOHapHOroO pellieHHA. SamMeTUM, UTO 9TO yCJIOBHe B BUe HepaBeHcTBa (16) 
B TOYHOCTH CoBMaaeT C BbIpParxKeHHeM, MosyueHHbIM paHee 9. MH. Ayupopnuem 
B KauecTBe HeOOxoOJMMOro H JOCTaTOUHOrO YCOBHA NPHMCHUMMOCTH KBa3HCTAallHo- 
HapHOPo pellieHHA CHCTeMbI ypaBHeHHh (1), (2), (3) B npeaqnonomenuu dj= Q = 
= 0 MpvMenHuTebHO K 8ajlaue HCCeOBaHHA JIKOMMHECILEHTHOFO MocwecBeyeHHsA 
WJeaIbHbIX KpHCTamIOmocdopos. B cBere sToro oGcTosTebcTBa MpeACTaBIAeT 
HMHTepec HCCJI€OBaTb BO3MOXHOCTb OJHOBPeMeHHOrO HaGJIOeHHA JILOMHHeC- 
WeHTHOTO NocecBeyeHHAa M MOTOSIEKTpeTHOTO COCTOAHHA B KpHcTasuodocdo- 
pax, MpHHuMad BO BHUMaHHe, YTO TeMHOBaA JelouApHsauua cboToseKTpeta 
MOXKeT ObITh UACTHYHO HIM MOMHOCTHIO OOYCOBIEHA Ge3bI3IYUaTeMbHbIMH 3JIeK- 
TPOHHBIMH MepexoyamMu. ig 

CyrekyerT OTMeTHTb, UTO BBHAY YCOBUA HelitpambHocru P = N + n ucexor- 
Hble ypaBHenus (1), (2), (3) H MomyueHHOe pellieHHe He cosepxKaT CcoOCTBeHHO 
aueKTpeTHOrO adpektTa. Crporoe pellienve JOJKHO YUHTHIBATh Nose u pacnpe- 
WeJIeHHe IICKTPOHOB MPOBOXMMOCTH MO KOOpAMHaTe. 

ABTop lIpHHocut ryGokyio GiarofapHocrb aKkagq. A. B. Ily6unKxosy u 
Hi. C. )Kenygesy 3a pykopoycrBo padoroi u mpob. 9. VU. Aguposnuy 3a pag 
I[CHHbIX 3aMeuaHHh. 


UuctutyT kKpuctaiorpadun Tlocrynuato0 
Axkajlemuu Hayk CCCP 20 Ill 1958 
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Hoxaags Akaygemun nayx CCCP 
1958. Tom 121, N4 


BHO@®H3HKA 


H. ®. BAPAKHHA 


O TIPHPOJE JIECTPYKTHBHbIX MPOWECCOB B CEJIESEHKE MbILIM, 
BbISBAHHbIX JEMCTBHEM PEHTTEHOBCKHX JIY4EHM 


(ITpedcmaeaeno axademuxom H. H. Il maaveaysexom 4 IV 1958) 


CoBOKyNHOCTh H3MepeHHit, HacTyMalolluX B OpraHu3Me NO BMAHMeM HOHH- 
SUpyIollelt palwallMu, paccMaTpuBaeTCH KaK CYMMAPHBIH pesyibTaT HerocpeL- 
CTBCHHOTO JeHCTBUA ee Ha TKaHH WM Ha OPraHbl M BTOPHYHHIX ABeCHHH, ompelle- 
JIACMBIX B3AHMOJEMCTBHEM CHCTeM B CJIOX%KHOM Opranusme. HenocpescrBenHoe 
AeHcTBHe palMallM Ha pasJIMUHble KJIeTOUHbIe H TKAHeBbIe CHCTeMbI OpraH3ma, 
MH B YaCTHOCTH Ha KPOBeTBOPHble OpraHbl, MOKa3aHO pAOM UccuesoBaTenelt 
(7-*). CynyecTBoBaHve LMCTaHUMOHHOrO adpekTa AoKasbiBaercs OMbITaMH Cc nepe- 
JIMBaHHeEM KPOBM OT OOJIYYCHHbIX 2KMBOTHHIX K HeEOOJYYeHHbIM, 9KCMepHMeHTaMH 
C MapaOwOTHYeCKHM COeCHHEHHeM %KHBOTHBIX, C MepeKpecTHbIM KpoBooOpaile- 
HHeM H Jp. (*1). 

OyHako XapakTep HU 3HaueHHe HeMOCpeCTBeHHbIX H AHCTAHILMOHHbIX H3MeHe- 
HHH B peakIlMu OpraHoB HW TKaHel Ha OOsyueHHe M3Yy4eHbI HeocTaTOUHO. 

YOOHbIM OObeKTOM HCCIELOBaHHA B 9TOM OTHOLICHHH MOFYyT CJTY2KUTb Kpo- 
BeTBOPHble OpraHbl, H B UaCTHOCTH Cele3eHKa, B KOTOPOH, KaK H3BeECTHO, MOXKHO: 
YJOBUTb PaHHHe HapyWeHHA, BbIpawKalOlulvecd B MecTpyYKUMH KJeTOK. 

OnbiTbl MpoBeeHbI Ha OebIX MbIMAax OOoero Mona, BecomM 18—20 r. B nep-. 
BOM Ce€PHH OMbITOB MPOH3BOAMIOCh TOTaIbHOe OOJIYYCHHE YKHBOTHOFO, BO BTO- 
pol — o6mlee o6lv¥eHHe MbBILIM C 9KPAHHPOBAHHeM BbIBeECHHOM CeNe3eCHKH HI 
MOJIOBHHbI €e HW BTpeTbel cepHu — OOJIyYeHHe BHIBECHHOH Cele3eCHKH MIpH 9Kpa- 
HHPOBaHHH BCero Tela XKHBOTHOTO. SalllHTa NPOK3BOLMacCb CBHHIOBbIMM 9Kpa- 
HaMH TomuMHOHM 3—5 mm. BplpeseHne cee3eCHKH OCYIIECTBIAOCb MO MeTOLY, 
omucaHHomy B padote (1”). Kpome Toro, B JONOJHHTeIbHOH CepHH OMNbITOB Hiccsie- 
WOBaIMCh Cese3eCHKH MapaOHOTHYeCKH COeAMHCHHBIX MBILWeH B YCJIOBHAX, B KO-- 
TOPBIX OAMH MapTHep NosBeprasicaA WeHcTBUIO pawHalNu, a BTOPOH Obi 9KpaHu- 
poBaH CBHHWOM (MaTepHas OT MapaOHOHTOB Obi m0Oe3HO NpefocTaBieH HaM 
VM. M. Wannupo). O61yyenue npouszog_usocn B ose 700 r. Yculopusx oOnyuenna: 
Hanpsxenne 180 ks, roK 10 ma, puptp 0,5Mm Cu+0,75 mM Al, paccrosHue: 
20 cM, MOWHOCTH 103bIl 72—76 r/muH. YKHBOTHBIX eKaNuTHpoBasH yepes 6 yac., 
1, 3, 5, 7, 8, 10, 12 u 15 cyrox nocne o61yyenua. Marepnan dukcupoBavca 
B 2%KuKocTH LleHKepa c ykcycHol KucsoTol. IIpenaparbl oKpaliuBaJMcb- 
reMaTOKCHJIHHOM Kapaliu WIM reMaslayHOM. 

Kak uspectuo (!*15), mpv ToTaIbHOM OOJIY4eHHU MbIIleH B CeleseHKke B Tep- 
Bble %Ke UaCbl Mocie BO3SMeHCTBHA OTMeYaIOTCA MopdosorMyeckHe H3MeHeHHS, 
KOTOPble COCTOAT B 3HAYHTEIbHbIX JeCTPYKTHBHBIX Mpoleccax, OXBAaTbIBAIOLUX 
KpacHy1o uv Oeryio mybny. Uepes 6 ac. KOJIMYeCTBO MOBpeKACHHbIX KeTOK 
HaCTOJIbKO BeJIMKO, UTC MOUTH BCA Geant WylbMa cocTouT u3 JeTputa. B mocve- 
myroume cpoxu (4epes 1, 2, 3 cyTOK) B Cele3eHKe MbIIIeH OOMLee KOJIHYECTBO KJIe- 
TOUHbIX 3JICEMCHTOB 3HA4HTeJIbHO CHMKaeTCA, HacTyMaeT oroweHHe TpadekyuI 
HM CeTH peTHKYssApHoro ocToBa. B rysbile MHOFO SPHTPOLMHTOB. 

UYepes 5 cyToK Moce o6yYeHHA B CeleseHKe OTMeYaeTCA HayaJIO BOCCTAHO- 
BUTEJIbHBIX MIPOMeCcoB B GeNoli My Ibe. DOMWIAKYAbI yBeMYMBAIOTCA B pasMepax, 
M BOKPy? IUeHTpaIbHBIX apTepuli MOABIAIOTCA KseTKH JIMMOHAHOrO THMA, 
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OONbINME WH CpeAHHe JIMM(POIHTL! UW HeE3HAYHTeIbHOe KOJMYCCTBO MAJIbIX JIHMGG 
ILMTOB. | 

Yepes 8—11 cyTok mocie Bo3yelcTBHA PeCHTTeEHOBCKHX JIyYeH MpoucxolH 
HapacTaHHe KO/IMYeCTBAa KeTOK GeO NybMbl. Kpacnad MyJibla NepenouHeH) 
KPOBbIO, OTMeUaeTCH MOHKHJOMMTOS SPHTPOIMHTOB, HasMuNe TpaHy/ TeMocuyL 
puHa. Knerounpiit coctaB KpacHOl MyJIbiibl mpeycTapseH HeOOJbINMMA rpymmaMi 
TWwa3MaTHYeCKHX KJI€ETOK, MHOTOUNCJICHHBIMA MakpodaraMuM M OTYeTJIMBO BUH 
MbIMH peTHKYJAPHbIMH KNeTKaMH. KseTKH MH3JIOHHOPO THMa He BCTpevalorTcs 

B sloKaibHo OGJyYeHHOH Cele3eHKe, MPH BalllHTe OCTAaJIbHbIX YacTeH Tesla 
B lepBble 3 CyTOK Mocse BOSeHCTBHA OTMeYalOTCA H3MeHeEHHA, MO Mopdosoru| 
ueCKOMY XapaKTepy HHYeM He OTJIMYAIOWHeCA OT TAKOBbIX pH OOuleM OOsy4e: 
HHH XKHBOTHBIX. B TeyeHnue 1-x CyTOK Tak>Ke HMeeT MeCTO MaCCOBOe NOparKeHHe 
KleTOK (puc. | a) c MocdeLyIOWHM OCBOOO*KAeCHHEM CeIeSCHKH OT eTPHTa K KOH- 
ily yKa3aHHoro cpoka. B jaJibHeHIWeM B JIOKaJIbHO OOJYYCHHOHM CeeseHKe 3a- 
METHO COKpallaeTCA YHCO CBOOOAHBIX KJICTOUHbIX 3JIEMeHTOB OelOH HM KpacHOlt 
NYJIbTIbI. | 

Ecum okabHoe OO1yueHHe CeIe3CHKH OKa3blBaeT Ha Hee JeHCTBHe, MpakTH- 
YeCKH He OTJMUYMMOe OT TAKOBOFO Mp OOULEM BOSeHCTBUM palMallMH Ha oOpra-: 
HH3M, TO pellapallHA KJI€TOUHOTO COCTAaBa Ce/1e3CHKH, a TaK2Ke BOCCTAHOBJCHHE: 
BceH MopdouornyecKOl CTpyKTYpbl ee CYMLECTBEHHO OTJIHYAeTCA OT pereHepallny | 
cele3eHKH B culyuae OOYYeHHA BCeH Mb. Tak, pH JIOKaIbHOM OO/1YYCHHH! 
ceyle3eHKH yxKe vepe3 5 CYTOK NoCJie BOSAeCHCTBUA HHTCHCHBHO ULYT BOCCTAaHO- - 
BUTe@JIbHble Mpoleccbl BO BCeM opraHe. B JlasbHeweM 3TH Mpoleccbl ObICTpO) 
Hapactator. Bead uw KpacHad NyJibla 3aNOHAIOTCA pasJIMUHbIMM KJICTOUHBIME 
cbopmamnu. K 8 cyTKaM Mo HaCbILeHHOCTH KJICTOUHbIMH 3JIEMeCHTAaMH HM OOILeli MOp- 
cboslorMuecKol KapTuHe ee TPyAHO OTJIMUHTb OT Cee3CHKH HeOO/JIYYCHHBIX MbIILet 
(puc. 2). 

Uro KacaeTcA 9KpaHHpOBaHHOHM Cele3eHKH Mp OJHOBPeMeHHOM OOsyYeHHE 
OCTAJIbHBIX YacTeH Tesla, TO 3eCb HaOsIOfaeTCA COBepWeHHO Apyrad KapTuuHa. | 
Jlecrpykunu knerok HeT. Hu B panune, HH B Coulee NO3qHHe CPOKM OOHApyXUTb 
KaKHX-JIHOO MOp@oJIOrHYeCKUX H3MeCHEHHH, OTIMUAIOUIMX ee OT Cee3eCHKH He-— 
OOJIYYCHHBIX MbIMeH, He yfaetca (puc. | 6). 

CiefyeT NoxYepKHYTb, YTO MPH YKPpAaHHPOBaHHU MOJOBHHbI BbIBEeHHOH ce- 
JI€E3CHKH HM OOJYYeHHH OCTaibHOM ee YaCTH M Apyrux y4acTKOB Tela 2XHBOTHOLO, 
JeCTPYKTHBHbIe MpOlMecchl OTMeUaIOTCA B HENOCPeCTBEHHO OOJIYYeHHOM yuacrT- 
Ke CeJle3eCHKH WH OTCYTCTBYIOT B 3alllMULeHHOW ee uacTu (puc. 3a, 6). 

Y mapaOvoTuyecku COeCAMHEHHBIX MBIel H3MeHeHHA, HacTymatoule B ce- 
Jle3eHKe OOJLYYCHHOPO NapTHepa, 3aKJIOUAIOWNINeCA B 3HAYHTeEIbHOM HEKpOOHO3e 
KJIETOK, XOPOWIO BOCIPOH3BOAAT TAKOBbIe y TOTAIbHO OGOJYYeHHOLO TO xe JO- 
30H ofMHouHOoro xuBOTHOTO. MopdbomormuecKkad KapTHHa cemeseHKH HeoOuly- 
YeHHOTO NapTHepa ocTaeTcA O6€3 BHJIMMbIX HM3MeHeHHIt. 

TakuM o6pa30M, 9KCMepHMeHTaIbHbIe JaHHble, MpescTaBseHHble B paGorTe, 
MOKAa3bIBaIOT, YTO Me€PpBUYHbIe H3MeHEHHA, HaOOLaeMble B CeseseHKe Kak MIpH 
oOUeM, TAK H IPH JIOKa/IbHOM BO3JeHCTBHH PeHTTeHOBCKHX Jyueli, He OOHapy- 
2XHBaIOT MPHHIUMNHAaIbHbIX pasiMuMH. B oOoux cmyyaAx JeCTPyKTHBHble Mpo- 
IeCCbl HACTYMAaIOT B OHH MH Te 2Ke CpOKU, HMEIOT CXOAHOe MOP*oMOrMYeCKOe BHI= 
paxkeHHe MH 3aBepilalorcH kK KOHUy I-x cyroK mocie Bo3sfelcTBuA palualun. 
B skpaHupoBanHbix yuacTKax Cele3eHKH MepBUYHbIe H3MCHEHHA, BbIPAXKalolMeca 
B JeCTpyKUHH KJIeTOK, OTCYTCTBYIT. 


~ 


Puc. 1. a — AoKabHOe OGy4eHHe ceneseHKH; Yepes 6 Yac. NocNe BosselicTBUa; ecTpykuua 
KJI€TOK; 6 — 9KpaHHpoBaHHad CeneseHKa uepes 6 uac. Mocue OGyYeHHA OCTAJIbHBIX YaCcTell KH- 
BOTHOrO; MOpdoulornuecKHX H3MeHeHUM HeT. 450% 

Puc. 2. JloKambHoe o6my4eHue cenesenKu. Uepes 8 cytoK nocae Bosgelicraus. Ager ObicTpoe 
BOCCTAHOBJEHHE MOpdoOrHYeCKOK CTpyKTypbl BCel cee3eHKu. 450X 
Puc. 3. @ — OKabHoe OOnyYeHHe MOMOBMHEI Cee3eHKH; Yepes 6 yac. Moce Bo3sselicTBHA; 
AeCTpyKuUMA KeTOK, 6 — skKpaHupoBaHHasd NONOBUHA CemeseHKU, Yepes 6 Yac. MocMe OOyueHHA 
OCTAJIbBHBIX YaCTeH 2KHBOTHOFO; MOpdoJorM¥ecKHX u3MeHeHUuH HeT. 400% 
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Pue. 1 


PHOS 


JUAH, tT. 121, Ne 4, Bapakuna 


CxojcTBo NepBH4HBIX NopaxkeHuli B CeleseHKe pH OOULeEM H MecTHOM o6.ry- 
4eHUM, C OHOH CTOPOHI, M OTCYTCTBMe COOTBETCTBYIONLAX H3MeHeHH MpH 9Kpa- 
HHPOBaHHH Opraha WIM OTebHOrO ero yuacTKa,—cC pyro, mo3sBomA10T 
3AKJIOUHTb, YTO MACCOBOE Pa3PYILEHHe KJICTOUHIX IICMeHTOB OOYCOBIMBaeTCA 
HEMOCPeCTBCHHEIM BOSelicTBHeM palManuHM Ha ceneseHky. JiucTaHuMoHHbie 
H3MCHCHHA MO] BJIMAHHeCM HeMOCpeCTBeHHO OOJYYeHHEIX UacTelt opraHu3ma 
He OOHApyxXHBaIOTCA B HeOOJYYCHHBIX yuaCTKaX Cee3eHKH. 

IIponeccbl BoccTaHOBsJeHHA B Cese3eHKe CYI[eCTBEHHO pa3mMualoTca mpH 
OOWLEM HM JIOKaJIbHOM BO3sJelicTBHAX. OTH pa3mM4MA BbIpAxKaloTcA B TOM, uTO 
MpH JOKaJIbHOM OOJLyYeHHH Cee3eCHKH pereHepaltMOHHble Mpomeccbl B Heli Hac- 
TyMaloT B Ooslee paHHMe CpOKH, MpoTeKaroT BO BCeM OpraHe H 3aBepmaioTca 
SHAYHTeJIbHO ObICTpee, 4EM Y TOTAIbHO OGJYUeCHHBIX MbIILell. 


WUnctutyT Mmopdouvioruy 2KuBOTHBIX uM. A. H. Cepepmosa Iloctynuao 
Axkayemuu Hayk CCCP 4 IV 1958 


WMTHPOBAHHASA JIMNTEPATYPA 


1 Chien Liang-Hsti, W. S. Ma, Am. J.Cancer., 39, 31940). 2?J.S. Lawrence, 
WeeN- Valentine, A. H.Dawdy, Blood, 3, 5 (1948). °J. L. Edwards, 
S.C. Sammers, J. Lab. Clin. Med., 40, 341952). 4U. B. Koamaxos, B. U. Xo 
moc, Apx. naton., 11,1(1949). 5L. Rodé, Strahlentherapie, 81,1(1950). °R. Pap é, 
K. Eckelberg, H. Kuttelwascher, R. Seyss, Wien. Med. Wehschr., 101, 
Plot). 5 GM Boiron, ac, Paolettic, M. Tub tampa, R., 241,°18 (1958). 
PA. Edelman, Science, 121, 3148 -(1955). °H. Simonnet, G. Demany, 
a Ka ho, C. R. Soc. Biol:; 149, 11—12 (1955) 39°C. H. Anekcaugpos, JAH, 113, 
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nupo, H.W. Hywxauu, M.A. Bonkosuy, E.H. Konogu it, COopx. pador 
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1958, Tom 121, N 4 | 


TEXHHYECKAA SU3HKA 


B. Bb. BEMHBEPY, H. M. JYJIbHEBA, I, H. MEHMHTAPY xu B, JI. AKOBEHKO 
NOJIAPHbIM CHEKTPOrMAPOHE®EJIOMETP 
(ITpedcmaeneno axademuxom B. B, Ilyaetixuneim 8 III 1958) 


| 

OcHOBHBIMH ONTHYeCCKMMH XapakTepHCTHKaMH pacceHBalolleH cpebl Hi 
B YaCTHOCTH BOB, ABIAIOTCA (1) ee CMeKTpaJIbHbIN MoKasaTelb ocmaOseHuA 1 
M WHAMKATpHCb! pacceAHHA M WenomApusauun cera. JA MpHpOAHbIX BON 9TH 
XapaKTepHCTHKH MOFyT HMeTb pasMUHble 3HaveHHA. SHAHHe UX HeOOXOLMM 
WIA pelleHuaA*3aqay pacnpocrpanenua cBeTa B BOJe M OTbICKaHMA * ONTHMAIb 


Puc. 1. Tonapuem cnexrporuzponepenomerp TOM (momepnusauua 1956 r.) J — sa- 
CopHbIM KOHEL waHTa c rpy3om; 2 — MoTOp C HaCOCOM [JIA B3ATHA BOLbI U3 Mops; 3— 
WaCTb KIOBETHI JIA M3MCPpCHHA MpOspayHOCcTH C BOSBpaTHBIM , CcbepuyecKHM 3epKaJIOM; 
4 — cemapaTop, oTqensmouuli ny3bipu rasa oT 3aGupaeMoli H3 MOpA BOLI uM HalpaBJaro- 
UHH ee BHApaBsMYeCKHe JBOPHUKH OOSEKTHBOB HU BO3BpaTHOTO 3epKasa; 5— ocBeruTeb 
C OOBEKTHBOM, Norpy2KeHHbIi B KIOBeTY C uCcue,yeMoli BOLOM; 6 — KioBeTa MOJIApHOrO 
rupoHeesometpa c uccexyemol Bogoli; 7 — moTromerpuyecKoe ycTpolicTBo; 8 — or- 
cueTHBIM OapaOaH qoTometpuyeckoro ycrpoiictsa, rpalyHpoBaHHbIli B worapud@max 
KOSPPUUMeHTa APKOCTU 


HbIX YCJIOBHH JIA MOLBOAHOrO HaO0LeHuA, OCBeleHHA, coTorpadupopanua, 
TeJICBHACHHA HM Ap. CpBemenua o6 9Tux cBolicrBax BOZbI HEOOXOAMMbI TakxKe 
AIH YCTAHOBJICHHA XapaKTepMCTHK pa6orbl ru Apoontuyeckou annlapaTypbl Ha 
OTACJIbHbIX MOPCKHX TeaTpax. ‘4 

Hue jaHo KpaTKoe OMvcaHHe NOApHOrO rH poHeeoMerpa-MpospauHo- 
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Mepa, CKOHCTpyupoBaHHoro B 19561r., Hu HeKoTOpble pesyabTaTbi usMepeHnii, 


BbINOJIHCEHHBIX C e€rO NOMOLLbIO. 


TlonapHelit ruypouedenomerp-mpo3paunomep (cm. puc. 1) npencraBasaer 
‘Kropery 6 c uccleyemMol BoLOl,B KOTOpyt0 MorpyxKeHbI OObCKTHBHI OCBeTHTeIA S 
M coToMerpuyeckoro ycrTpoiicrga 7. ApKocTb MoouHOrO cTeKAa NOMA CpaBHe- 
‘Hus cboToMerpuyecKoro ycrpolicrBa Meusetca’B 10° paz yTeM yasleHua u M0- 
‘Bopota JlaMIibl CpaBHeHHA MH BBeeHUA HeHTPasbHoro cBeTOdusbLTpa. OcBeTHTeNb 
MOCbIaeT B BOLY Y3KHM CHom cBeTa. B3aBucuMocru oT Toro, KaK YCTaHOBJIeH 


OCBETHTEIb, MOXKHO H3MeCPHTb WI OCIa6- 
JI€CHHe WIM. paccedHhe cBeTa Bosol. 

Jia usmMepenua ocaaGenua cBera 
MYTHBIMH BOJaMH CBeT H3 OCBETHTeIA Ha- 
NpaBAeTCA MpPAMO B OOBEKTHB choTOMeT- 
puyueckoro ycrTpolicrBa. IIpu usmepennu 
OclaOJIeCHHA CBeTa UMCTLIMH MOPCKHMH BO- 
WaMM OCBeTHTeb YCTaHaBJMBaerca Tak, 
uTO ero YY MpoxoguT nyTb 1,5 MB Boze, 
AA Yero OTpaxkaeTcA OT BOrHyToro 3ep- 
Kana 3. 

Vismepenue sipKocru pacceaHuoro cBe- 
Ta NPOH3BOAMTCA MOM pa3sIM4HbIMH yrla- 
MM © K OCH Jy4¥a ocBeTuTenax. Pan TaKux 
W3MepeHHH MO3BOAeT ONPeNeNATH HHIU- 
KaTpucy WH WOKas3aTeib paccesHus o. Tak 
Kak MOKa3aTesIb OCAaOJICHHA © CKJa][bI- 
BaeTCA H3 NOKasaTeseH norioumenHuan Rk u 
paccesHusa o, TO k MOXHO HaHTH, ompeje- 
ump ¢u so. M3mepenua B OTJeIbHBIX yua- 
CTKaX CM€KTpa BBIMOJIHAIOTCA C TOMOLLbIO 
CBETO*PHJIbTPOB, YCTAHABJIMBaeMBIX Tepes 
OKyIApoM mpHOopa. Jina onpenenenua 
cTeneHH Jlenolapu3auMu cBeTa Boson 
OCBETHTCIb CHaOKaeTCA NMOJAPUH3aTOPOM, 
a (poToMeTpvueckoe ycTpolicTBo — aHa- 
JIM3aTOPOM. 


3 


bg B/6 


| 


Puc. 2. MnquKkatpucbl paccesaHua mpi- 
powubix Bol. J — mpospayHad Boza Mo- 
Bep XHOCTHBIX TOPH3OHTOB OHOTO u3 pali- 
oHos UepHoro Mops; 2 — MyTHaA Boya 
¢ yray6nenusa 1000 M Toro xe =p aliona; 
3 — Boa JeHHHTpaycKoro BoxoMpoBosa 


IIpu6op no3Bo7AeT MPOM3BOLUTb U3MepeHHA XapaKTePHCTHK MOPCKHX HM peu- 
HbIX BON, NOKa3aTeb OCMaGMeHUA © (MeCATHUHDIM) KOTOPHIX JEKUT B Mpewetax 


S> 

S GB, 

8 Gs | | a We 

N ee 

S04 1 

& / \ 

& / 

S g a 4 a | 
aes 
S 0 ee ee od SS 5 
Sy i UE 3 9 120 150 160 


Jeon pacteanun P 


Puc. 3. WngukaTpuch! enouspusauua cBeTa, 
pacceasHHoro Boyol Uepworo mMopx. Q_ — crTe- 
Neub elomapusallun MpH paccestHHH CBETAa, 
Q/IEKTpHYCKHM BEKTOP KOTOPOrO JeKa B MIO- 
ckocTH paccesHua; Q, — cTeleHb Jenonapusa- 
Wu Ip paccesAHHH CBeTA, SJIEKTPHYCCKHM BeK- 
TOp KOTOpOrO Obi MepleHAUKyJIApeH TVJIOCKO- 
cTH paccesHHA 


47 500 600 WOmet 
/inura Gono 


Puc. 4. CnexTpaJIbHble KpH- 

BbIe MoKasaTeiA ocmadme- 

HUA €, paccesHua o M T0- 

riomenua k Bowpr,, Kacnuit- 
ckoro Mops 


or 0,1 n0 6 M~!. Mnguxkatpuchl MoryT ObITh MpoMepeHbI Ha BCEX yruiax P OT 0,5 
no 145° u na 180° (paccesuue Hasan). Ja usMepeHusaA pacceAHUA BOJOH CBeTa 
Ha3aJl IPHMeHeHO oco6oe KOJIJIMMaTOpHoe yCTpoucTBoO (He MOKa3aHHoe Ha Cxe- 


me puc. 1). 
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Jlia npoBeyeHusaA OAMHOUHEIX U3MepeHHii TpeOyerca 6 1 BomH. MopcKaa Bone 
C MOMOLLbIO Hacoca MOXKeT HeNpepbIBHO NOaBaTbCA B MpHOop Mo wwiaHry c 3 
jlanHoro yray6neHua (qo 100 mo). 

MuorouncseHHble OnmpeesieHHA ONTHYECKUX XapaKTePHCTHK MpPHPOMHbIX BO 
BHINOHeHHbIe C TAKUM MpHOopaMu, oka3aH, 4YTO B NpHOpexHbIX paona2 
OObIUHO HaGOaloTCA 3HAUNTebHbIe U3MCHCHHA BCX STHX XapaKTepHCcTHK Mc 
TOPH3OHTaJIbHbIM H BeCPTHKaJIbHbIM paspesaM MOps. 

VinqukaTpucbl paccesHua MpHpOAHHIX BOA UpesBblaHHO BbITAHYTHI (CMI 


puc. 2, rie 10 ropH30HTa/bHO OCH OTMOKeubI 3HaueHUAV o). ApKocTb pacceaH! 
Horo CBeTa MHHMMaIbHa NOX yriom paccesHua oKoIO 120°. ApKocrb cBerai 
pacceaHHoro Bepex mon yrnamu 0,5—1°, Ha 3—6 nopsaKoB Oovlblle MHHHMAsIb> 
Horo 3HaueHua. JIA OTebHbIX MOPCKHX paHoOHOB (opMa MHAMKaTPHCbI pac? 
CeAHUA (3ABHCHMOCTb OTHOLMIEHUA NOKasaTeA APKOCTH 8 B JAHHOM HallpaBJieHuH 
K M1OKa3aTeJIIO PaCCeAHUA G OT YIla paCCeAHHA ©) MaJIO 34BHMCHT OT MpospauHocTH 
BOMbI H OT y4acTKa BUAMMOH OOsacTH CeKTpa. 

CpeT, pacceatHHbI BOJOH, Oojwee Bcero JenouApH30Ban TO yraaMu 90— 
120° (em. puc. 3). Crenenb Jenouapu3alluu cBeTa BOOM CHIbHO 3aBHCHT 074 
TOrO, KaK Oblia OPHEHTHPOBaHa ero MJIOCKOCTb MOA Pusalun. 

Jloma paccesHusa B OOuleM Oca6eHHH CBeTa BOMOL o/¢ OObIMHO JEXKUT B Ipe? 
enax 0,5—0,8 u yBemMuuBaetcA K CHHeEMY KOHILy cneKTpa (cM. puc. 4). OT¢q 
ompoBepraer yTBepxeHHe (7)0 TOM, YTO POb MOFIOWLEHHA B OOULEM OCIaOIeHHE 
CBeTa MOPCKOH BOJOH HeBeNKa. 


Tlocrynuso 
3 III 1958 


UMTHPOBAHHAA JIATEPATYPA 


1B. B. Wy ae xu, ®u3zuxa mops, 3g. AH CCCP, 1958. 2A. A. Tepmyr 
Ba. Bie picun ice lO. . Huumescexku hi, Tpospaynocrt u wuper mops, JI., 1940 
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Jloxzagn Akanemun HaykK CCCP 
1958. Tom 121, Ne 4 


TEXHHTECKAA PH3HKA 


K. A. OCHMOB 


PACYET TIPEJEJIbHbIX 3HAYEHHM 39HEPPHH AKTHBALHH 
PASJIAYHbBIX TIPOLLECCOB B TBEPJbBIX METAJWIAX 


(ITpedcmaeaeno axademuxom H. IT, Bapduxem 11 IV 1958) 


B pa6orax aptopa (*,”) cbopMympopaHa rumoresa O TpesenbHOM U Tepemen- 
HbIX 3HAY€HHAX SHEP AKTMBALMH pasHooOpasHbIX ABJICHHU, CBASAHHbIX C Me- 
perpyNMMpOBKOM aTOMOB B TBEPJbIX MeTalax: CaMoludby3ua, BosBpaT Hu pe- 
KPHCTaJIH3aluA, WiacTHyeckoe JePopMHpoBaHHe HM PaspylleHHe, B TOM 4MCe 
BA8KOe TeYeHHe Ha MOBepXHOCTAX paSyewa HM mepeMemeHue WucTOKalull. 

CormacHo STOM runmoTese, KOTOPad 3eCb YTOUHACTCA, AKTHBUPOBaHHOe Co- 
CTOAHHe aTOMOB WIA KaxKoro H3 yKa3aHHbIX ABJICHHH MO CBOel CYM[HOCTH AB- 
JIACTCA OJHHM WH TEM 2%Ke: OHO IIpescTaBAeT coOoH mpelembHoOe, KpHTHYeCKOe 
COCTOAHHE TEPMOMMHAMMYeECKON HeyCTOHYMBOCTH aTOMOB B KpHcTaslle, KOTOpoe 
B UACTHBIX CJIydaAX COOTBETCTBYeT, HaNpHMep, Mepexoxy TBepAow cha3sbl B XKUI- 
KOe COCTOAHHE WIM OJHOH, HH3KOTeMNepaTypHOH, ee MoAMduKaWNA B Apyryto, 
BbICOKOTeMMepaTYPHYIO; UaCTHbIM CJIyYaeM AKTHBHPOBaHHOTO COCTOAHHA MOo- 
*%KeT ObITb TaK%Ke KPHTHYECKOe COCTOAHHE YUpyroH ycTOwuuBocTu KpHCTaJVJIH- 
yeCKOH pellleTKU, CCIM TOJIbKO BO3MOXKHO e€FO pa3JIMUaTb OT JBYX MepBbIX CJy- 
yaeB. B 3aBHCHMOCTH OT YCJIOBHM YacTHble ClyYaW AaKTHBUPOBaHHOLO COCTOAHHA 
MOLYT MpOABATbCA pa3febHO uM CoBMecTHO. IIpemembHOe cocToAHUe TepMoO- 
JMHAMMYeECKOH HeYCTOHYMBOCTH WIA aKTHBUpyeMOH Tpynmlbl aTOMOB MOxKeT 
BOSHHKaTb B pe3yJIbTaTe JleHCTBHA Pa3JIMUHbIX (aKTOPOB, HallpHMep: TeMlI0- 
Bbie (yKTyalluu, MeHCTBHe NPWJOMKeHHbIX HaNpsAxKeHHH MU pa3sJIM4HOTO pola 
paqualun. 

SuHaueHHA SHEP AKTHBAaMH, MOyyaeMble W3 OMbITHbIX H3MepeHHH CKO- 
pOCTH pagJHUHBIX MpolleccoB, Oblo mpefoweno (1%), B COOTBeTCTBHH C rHmO- 
Te30H, BbIPakKaTb yYpaBHeHHeM 


AH = nd; (1) 


rye n=l u mpeycrapsser coOoM uMcO OJHOBPpeMeHHO aKTHBHPYeMbIX aTOMOB 
B rpylme; g — 9Heprua akTHBAMM Mpollecca BOSHUKHOBeHHA O4AaFOB Mpeledb- 
HOH TepMOJMHaMHMueCKOH HeEYCTOHYMBOCTH B KPHCTaMe, OTHECeHHaA K OJHOMY 
aKTHBUpyeMOMy aToMy. 

IIpeqnomaraerca, uTo WIA OMHOFO U TOPO xe MeTasa HM WIA OAHOrO UM TOrO 
*Ke UacTHOrO CJIy4¥aH AKTHBaMH BeMYHHA J MaJlO H3MeHAeTCA pH H3MeCHeHHH 
BHeIIHHX YCIOBHH WH CAYXHT Kak Obl CBASYIONIMM 3BCHOM M@xKJy CaMbIMH 
pa3HooOpa3sHbIMH ABJICHHAMM, OTpaxkaxt OMHY UM TY 2%e CYMIHOCTh aKkTHBaMH 
B Hux. Bce mMHorooOpa3sve 3HaveHHH SHEPrHH aKTHBAIIMH, NOJyYaeMbIX 13 
9KCHePHMCHTAJIbHBIX H3MepeHH CKOPOCTei pa3s/IMUHbIX ABJICHHH pH pa3sJiM4- 
HbIX YCIOBMAX WX MpOTeKaHHsA, OOYCOBJIEHO TvIaBHbIM OOpasoM pa3/IH4HeM 
B 3HaueCHHAX BCJIMUHHbI N, T. €. pa3sJIMYHeM B pasMepaxX AKTHBUPyeMbIX rpynn 
ATOMOB. : 

Jina uactHoro cjlydad, KOrla aKTHBHPpOBaHHOe COCTOAHHe MO CBOeH CYIII- 
HOCTH COOTBeETCTBYeT Tepexoky TBeEPLOH chasbl B XKUAKOe COCTOAHHE, BeMUNHAa 
q Opisia Nowyuena (*) 13 OTHOMIeHUA AOCOJIOTHEIX 3HaYeHHH pasHOcTH CBOOOJHBIX 
aueprut Tv66ca (TepMoxuHamMMyecKHH MOTeHUMaI), COOTBETCTBYIONIMX COCTOH- 
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HHAM TBEPJOFO MeTavia pH 3aaHHo Temnmeparype 7 u pH TeMMmepatype M1aBe 
neuus T; (298°<T<T,), Kk mponspegennio RT, rye R — rasoBax BOSSE 
HM OHa BbIpaxkaeTcaA ypaBHeHHem: | 


Hr, — Aogge | 
q=—T,| ipsiaere, Ceara te Suu] a 


re Hr, — Hoog2 — pasHOCTb 3HayeHM TemWOCcOsep»KaHHA (Ha r-aTOM) TBepAOro: 


MeTalia pH TeMMepaType MvwaBleHuA HW UpH CTansapTHOH TemmepaTyp 
298,16°K; Sooge — SHTPONMA MPH CTaHJapTHOH Temmeparype. 

Ja cuyuad, KOra &aKTHBHPOBaHHOe COCTOAHHe COOTBeTCTByeT NepexoLy 
HH3KOTeMMepaTypHOl MOZMUKAalMH « B BbICOKOTeMIepaTypHy!O MOMDHKaIMIO: 
6, B ypaBHeHun (2) cuefyeT cCfleaTb sameHbI g Ha q,,; T, Ha T, 93) 


Hp, — Fooge Ha Hr, 9 — ‘Toose H SHANeHHe SHTpPOMMM Sooge OTHECTH K cooTBeT:| 


cTBylolleH MojuduKalun. 

TpyyHee pelluTb BoMpoc O pacueTe BeJIHYMHbI g WIA CyYaH, KOPa aKTHBU- | 
pOBaHHoe cocTosHHe OyfeT yMoso6seHO KPHTMYeCKOMY COCTOAHHIO ympyron | 
YCTOHYHBOCTH KPHCTaIHYeCKOH pelleTKH, TaK KaK B 9TOM CJlyyuae MpescTaBlAerT 
OoMbIUHe TPYHOCTH yKa3aTb Ha Te XApaKTEPHCTHKH MeTAJIJIOB, 10 KOTOPbIM MOXK~- 
HO ObIIO Obl JeErKO CYAHTb O KPHTH4YeECKOM COCTOAHHH. 

MuorouncieHHble 9KCMepHMeHTasbHble JaHHble, COOOMIeHHbIe B paOoTax 
(1,3) u MomyueHHble B Oomee MO3LHEe BPeCMA, CBHJETEILCTBYIOT B MOJIb3Y BbICKa- | 
3aHHOM THMOTeSbI HM MOKA3BIBAIOT, ITO, JCHCTBUTEIbHO, BEIMUMHY g (COOTBETCTBEH- 
HO x, g) MOXKHO pacCMaTpHBaTb Kak IipeebHoe 3HaueHHe SHEPrHH aKTMBAIMM 
pasHooOpasHbix MpoLeccoB, CBASAHHBIX C NeperpyNMUpoBKOM aTOMOB B KpHcTas- | 
Jie, WIM KaK 3HaueHHe, OJIM38KOe K MpeeIbHOMy. 

[na o6lerueHusd MpoBepKUH STOM THNOTesbI ABTOP PacCUHTa 3HAYeHNA BeJIH- 
UHHBI g NO ypaBHeHHio (2), HCMOMb3yA U3BECTHbIe MWIA pAfla ZJIEMeCHTOB 3HadeHHA 
pasHocTH TemmocosepKaHund H SHTPONHH. . | 

iia cryuad, Kora MpHHuMaeTCA, UTO AKTHBUPOBAHHOe COCTOAHHE aHaJio- | 
THYHO COCTOAHHIO paCCMaTPHBaeMBIX aTOMOB B KPHCTaJJle pH TemMilepatype 
IWIaBJICHHA, Pe3YIbTAaTbI pacueTa pecTaBeHbl B Tad. 1. Tam xe MpHBeeHbI 
HCNOJIb3OBaHHbIe MpH pacueTe BeIMUMHEI. 


Taob6auna ft 


SHauCHHA BeHUMHBI q, TeMMepaTypbl NIaBJIeHHA, TeNJIOCOMepsKaHhA HW JHTPOMMA JIA MeTaJJIOB 
M HEKOTOPbIX MeTaJIJIONJOB 


= ae r ue 

ok «2 | bs one xo 25 

s 3 2 mise 7 e) m 6 & g ° lke = 2 = 

= = £8 2 a = ane sso S35 

g S4 [ wee | Se g o le Cee 4 o. 

Sagi, F | reinc eee Se hy Sei clamee a vate ee ee 
® fe ies vie SEL G = aot Ra XS Zee 
Ag 4234 6315 10,20 15933 Mo 2873 | 194417 6,60 46255 
Al 932 4280 72 7186 Na 371 495 Dat) 2597 
Au 1336 6925 44,00 19145 Nb 2683 | 16941 fh, 3} 46067 
Bi 044 1660 13,60 5930 Ni 4728 | 11330 NG 22705 
Cd 594 41960 12,30 6112 Pb 598 2020 hay a0 8019 


6-Co | 1765 | 13000 6,86 24198 Pd 1825 | 11092 9,04 27265 
Cr 2193 | 16381 0,68 31206 Pt 2046 | 12807 10,00 34414 


Cu | 1367 | 7040 7,97 | 45445 | Rb | 342 | ° 102 | 16,60 3038 
y-Fe | 1810 | 14150 7,97 | 26227 || Si | 1693 | 98552 4,50 | 15304 
Ga | 303 29 9,80 1127 || 8-Sn | 505 | 1440 | 42.30 4515 
In 430 | 885 | 13,90 4428 || Ta | 3253 | 21289 9,90 | 62767 
Ir | 2727 | 18724 8,70 | 49140 || B-Ti | 1941 | 13476* | 7,30 | 28009 
K 327} 274 | 15,20 2159 || B-Tl | 576] 1970 | 14,60(°)| 7024 
La | 1153] 6266 | 13,60 | 18632 | Vv | 2133 | 14369 7,00. | 30974 
Li 453 | 970 6,70 1347 || W | 3683 | 24550 8,00 | 69792 
Mg | 923] 970 edu 7984 | Zn | 693| 2580 9,95 6030 


B-Zr | 2128 | 14977 9,30 36495 


* Jlannpie IO. M. Toaytsuna. 
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_ [laa TyroniaBkux MeTam0B MpuBeyeHHble Bp Ta6n. | sHauenua pa3HocTu 
remtocowepxaHHh Hp, — Hoo ObIIM MOMYYeHLI SKCTpallonaMel Mo Temmepa- 
Pypet MIaBJICHHA ONbITHBIX aHHbIx (*) No TemmocomepxKaHnio, W3BeCTHBIX WA 
2:paBHUTeJIbHO HeBbICOKHX Temme- 
TYP, MOISTOMY B 3HaYeHHAX 92TOLH kkan/mons W 
ey M, C/l€QOBaTeJIbHO, B 3Ha- 

€HHAX BEJIHUMHbI g BOSMOXKHAa HaH- 

ao oumH0Ka. 

IIpupeyenupie B Ta6n. 1 3Ha- 
GHA J ABJIAIOTCA Mepwomuyeckol 
pyHKyHel aTomMHoro Homepa 9yIe- 
MeHTa, UTO MOXKHO BUeTh us puc. |. 
_ OOpaTHM BHMMaHHe, 4TO WIA 
SJIEMeHTOB C MOMMMOpHBIMM mpe- 
BpalleHuaMu B Tabu. | NpHBeeHbI 
TObKO 3HAaveHHA g, OTHOCAULMeCA 
K BbICOKOTeMMepaTypHbIM Mosudu- 
KallMAM, H He yKa3aHbl 3HayeHUA 
Bie, 

Mbl paccuutamm TakzKe 3Haue- , 
HHA Gx, 10 ypaBHeHuto (2) c yue- 
TOM YyKa3aHHOM 3aMe€HbI COOTBET- 
CTBYIOUWMX PaCHeTHBIX BeJIMYHH AIA pyc, 1, 3apncumocrb mpeqedbuBIx sHaueHnit sHep- 
a-MOsupuKalnn *KeIe3a, THTAaHa U [HH aKTHBalHH g OT ATOMHOrO HOMepa 3JIeMeHTAa 
HHPKOHUA MU NOMYUAIM COOTBETCT- 

BeHHO 3HayeHHa: 11701; 11550 u 

13162 Kan-mMomb-!. Bo3mMoxHO, TO 3THMH HeOO/IbINMMH, CpaBHHTeIbHO CO 
3HAYeCHHAMM 9, 3HAYCHHAMM BeJIMUMHbI gz,g OObACHACTCA Malad COMPOTHBUIAe- 
MOCTb IllacTHueckoMy JlepopMupoBaHH1o a-MOAMdUuKaUHH STHX MeTaJJIOB IIpH 
BbICOKHX TeMMepaTypax B OOaCTH CYWIeCTBOBAHHA 2THX MOJupuKauNH. 


10 20 30 40 50 CW 76 60 
AMOMAbILT HOMeD anemeHma 


MuctutyT metaaypruu um. A. A. Balixopa Tlocrynus0 
Axagzemun HayK CCCP 1 IV 1958 


IMTHPOBAHHAS JIMTEPATYPA 


1K. A. Ocunos, C6opx. Uccneqopanua mo xKaponpounbiM cnaapam, 3a. AH CCCP, 
3,1958. #%K. A. Ocunos, Tes. Joa. Ha 12-4 Bcecoio3H. ceccuM MO *KapOMpouHbIM MeTad- 
jam u cosapam, W3q. AH CCCP, 1958, ctp. 6. °K, A. Oc amos, Map. An CCCP. OFT: 
Ni 7 (1957). aK Keke tie y, Contributions to the Data on Theoretical Metallurgy, 10, 
Bull. 476 (1949); 11, Bull. 477 (1950). 5O. Kubaschewski, E. L. Evans, 
Metallurgical Thermochemistry, London, 1955. ®J. W. Mellor, A Comprehensive 
Treatise on Inorganic and Theoretical Chemistry, 1952—1953. 
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} Jlokaann Akanemun HaykK CCCP 
1958. Tom 121, Ne 4 


XHMH 


Axajemuk Bb. A. APBY30B, B. C. BAHOFPAJIOBA u H. A. MOJIEKKAEBA 


| 
; O CTPOEHHH TNPOAYKTOB B3AHMOJIEHCTBUA HEK OTOPbIX 
a-PAJIONJJOKETOHOB. KAPBOLLMKJIMYECKOLO PAA 
C TPHITHJIDOCOUTOM HW AMITHJISOCHOPHCTbIM HATPHEM 


B Teyenne MocdeqHux JleT HaMHM ObIIO MpeqmpHHATO u3yyeHHe SPupoB 
B-KetodbocctbuHoBblx KucwoT (+). TlepponauaibHol nerbio HCCAeLOBaHHH OBO: 
onpesesenve HaMUuA Y 9upoB B-KeTotocHHOBbIxX KHCJIOT TAYTOMePHH KeTO- 
SHOJIbHOrO THIMA. 

Oxasaulocb, OMHaKO, UTO peakilug NeperpymnuposKn A. E. Ap6y3osa Tpu- 
aTusdocputa c «-raslOMMOKeTOHAaMH, C NOMOMIbIO KOTOPOH Nomyyuamuch s:pupbl 
B-KeTO@ocuHoOBbIxX KHCJIOT, IPOTeKaeT CJIOXKHO, H Hapa C OmKUaembimu 3cpu- 
pamu B-KeTodoc*uHOBbIX KHCJIOT NOyualoTca CMelUaHHble sPupbl docdopuoii 
KHCJOTHI (7), YTO OCOKHAIO UCCIeOBaHue 2pPupoB £-KerococPHHOBHIX 
KHCJIOT H OODACHHJIO HEKOTOPbIe OTKJIOHEHHA B XMMHUeCCKUX HM (PuSHYeCKUX 
cBolcTBax adupoB 8-KerodocuHvOBbIX KUCIOT, KOTOPbIe MbI HaGoRamu (°). 

IIpopexeHHble HAMM HCCIeOBaHHA NOKasalHu, YTO peakuna Muxadtuca — 
Boxkepa B Culydae B3aNMOJeHCTBUA WHSTHIPOCPopUucTOrO HaTPHA C “-raOUO- 
Ke€TOHAMH Tak2Ke I1poTeKaeT CJIOMKHO HU MPHBOANT K OOpas0BaHHIo HapsAy Cc 
Supa B-KeTOocPHHOBHIX KHCJOT — SPUPOB SMOKCHOCPHHOBHIX KHCJIOT 


B HaCTOAULeM COOOILeHHH MbI IIPHBOAUM NOJYUeHHbIe HAMM JaHHble O CTpoe- 
HHH MpOAYKTOB B3aHMOJeHCTBUA TPHITHIGocHuTa HIM WHITHIGocopucToro: 
HaTpHA C  &-XJIOPILMKJIOreKCaHOHOM, &-XJIOP-%-MeTHJIMMKJIOreKCaHOHOM, 
%-XJIOPILMKJIONCHTaHOHOM KH 3*PupOM OpomNupoBHHOrpadHOH KUCJIOTHI. : 

B 1955 r. A. H. Tlygopux (°) noka3au, YTO MpOAyKT AevicrBuA TpHsTHIoc- 
(buTa Ha &-XJIOPUMKJOreKCaHOH ABJIAeTCA CMelWaHHbIM ScdupomM docdopHor 
KucsOTH! (I), comepxalluM IPUPHHIN pauKaJ SHObHOK COpMbI WuksIOrekCca- 
HoHa. IIpuH mepestepudukalluH 9YTHOBbIM CIMPTOM OH lal TpHsTHIdochaT 
MW ILMKJIOreKCaHOH. 


: aS 
| | +P (OCH) —>| } i GHOH, | | + (CH;0),P =O 


7. ges \/\ 


© O 
| 


IlponyKry B3aumojelicTrBud «-xOpWukNorekcaHonHa C AuaTHMocpopHucThIM 
HaTPHeM OH MpuaBaJl CTpoeHuve AnaTUNIOBOrO S*upa «-PocPoHUNKNOrekCaHoHa.. 
Mobi mpopesu ucceqOBaHuA MpOLYKTOB B38aHMOJelCTBUA %&-OPOM-ILHKMOreKCa- 
HOHaA C TPH3ITHIPOCPUTOM H MOKa3aJlH, UTO HM B 9TOM CJIyYae Moyyaercn 
CMelUaHHbIli scbup cboc@opHOK KucsoTH! (I), uTO ObIO MOATBep2xAeHO KaK XHMH- 
yYeCKHMH JlaHHbIMH, Tak HM CMe€KTpOM KOMOHHAIMOHHOTO pacceAHHA CBeTAa. 

Visyyenne mpoykTa B3anMOjleHCTBHA %-XJIOPUMKMOrekCaHOHa C AHSTHI- 
(boc(popuCTbIM HaTPHeM NOKasaJlO, OMHAKO, UTO OH HE ABJACTCH HH HENPeACib- 
HbIM 2(PHpOM (hocdopHou KucJOTHI, HU S:pupoM (PocPoHUUKOreKCaHOHa. IIpu 
HepestepHukalluH STHJIOBLIM CHUPTOM OH BO3BpaliaicA OOPaTHO B HeHSMCHeH- 
Hom cocrosHnu. C 2,4-1nHuTpOdenHJTuApasHHOM He Jabal JHHUTPOdeHuul- 
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Tuapazona. Ero cnekTp KOMOMHaI\MOHHOTO paccextHUA CBeTa He Cofepxa 
yacTOTb! KapOonnAbHoH rpynnmpl. Bce sTH AaHHble TOBOPHJIH O TOM, NTC 
NOJYYeHHbIA + MpOLyKT uMeeT CTPoeHHe MMSTHMOBOTO aiupa STIOKCHILAK 10+ 
rekcanbocdunoBoH KucaoTe! (11). | 

IIpeqnouroxkenue 93TO OblmO NOATBepKAeHO HaMH CHHTC30M adpupa (II) 
mo cameqyroujeH cxeme (*): 


O O 
| 
. (OC3Hs) 2 2) (OC2Hs)>» 
O VA xe 
ne | lon KOH | > o 
-EGIOP (OGH,) 3 >> NEY ee NY 
Nia ~ Cl Il 


| 
| 
| 
| 


Qhup sMOKCHUUKAOreKcaHocPuHOBOH KUCJIOTHI HMedJI CJIELYIOULHe KOHCTAHTHI: | 
Tarkidieed L2—-1 149/25. nye oul Aids dz 1,1193, MRp 57,01 — OnusKue} 
K TaKOBbIM mpomkyKta peakuuu Muxasnuca — BaoxKkepa. CnekTpbl KOMOHHAa- 
I[HOHHOFO paccCeAHUA OOOHX MpPOLYKTOB NOJHOCTbIO COBNAaJH. 

Takum oOpa3oM, Kak M B Cily4ae allM@aTH4eCKHX &-TrasOMMOKeTOHOB (‘), 
IpOAYKT JeicTBuA LUITUIPocpopucToro HaTPHA Ha &-XJIOPIUKJIOFeKCaHOH OKa~- 
3aicd SPMPOM ZMOKCHUNKNOreKcaHocPuHOBON KUHCJIOTHI, a He &-pocpoHIUNK- | 
JIOTeKCAHOHOM. 

HeckoJIbKO HeEOXKHAaHHbIM OKa3aJlOCb, UTOB CYUae &-XOP-a-MeTHJIMUKJIO- | 
rekCaHOHa IIpOAYKTbI BO3AeHCTBUA Ha Hero TpHITHIdochutTa u WHITUIdocHo- 
pucToro HaTpusa MMe O1M3KMe KOHCTAHTHI MW O1M3KUe CIeEKTPbI KOMOMHALLHOH- 
HOrO pacceAHHA CBeTa. 

O6a npenapata MpH NepesTepuPukKaluu ITHIOBbIM CIMPTOM aJiH TPHSTHJI- | 
cbocdaT H MeTHMUNKIOreKCaHOH HW OKa3aJIHCb, T€AKHM OOPa30M, MeTHJILMKJIO- | 
PeKCCHHIAHSTHIOBLIM 3:~upom docdopxok KucsoTpr (II1), u peakuua nepe- 
rpymmuposku Ap6y3o0Ba u peakuua Muxasnuca — Bexkepa MpuBOAAT B 9TOM 
cayuae K OJHOMY H TOMY Ke HelIpeyesmbHOMy adupy docdopHow KuCOTHI. 

VutTepecHo OTMeTHTb, UTO, KaK HaMH BbIACHeHO, HM B Apyrom cuyyae — 
B ClLydae MeTHI-%-6 POMH30NPOMHMIKeTOHA, Pe UMeeTCA TasOuy MpH TpeTHYHOM 
yrviepofe,— peakKWuA MeperpymmupoBKu u peakuna Muxasmuca — BexKkepa 
IIPHBOAAT K OHOMY H TOMY Ke MpolyKTy — HelpeysembHomy adupy doc- 
copHow KucuoTH (IV), uro Oblmo0 RoKa3aHO peakllveli MepesTepucduKallHu 
STHIOBLIM CIMPTOM, MPHBOAAMeH K MeCTHIM30NponHskeTOHY uM TpHsTHMcoC- 
qbaty, WH CieKTpaMH KOMOMHAWHOHHOTO pacceAtHHA CBeTA. 


oe CHs CHs O 
va | | 
aS 
—O—P(OC2H5 )2 
O | eg 
O=P(OC.H;)» V 
Ill IV 


TlomyuenHbli HaMH paHee MpOAyYKT B3aMMOJeHCTBUA &-XJIOPILMKJIOMeHTaHOHA 
Cc QuaTHIpocopHcTLIM HaTPpHeM, KaK NOKa3asIM JONOMHUTeMbHbIe HCCIELOBAa- 
HHA, OKa3aJICA SPHPOM SIOKCHILMKMONeHTaHPocpuHOBOH KucOTHI (V). On He 
WaBall 2,4-quHUTpO*eHWIrHApasoHa, He NMepesTepudulupoBaJIcA STUJIOBbIM 
cimupTom. CnekTp KOMOMHaNMOHHOLO paccexAHUA CBeTa eFO HE COepKaJ wacToT 
KapOOHHWJIbHOH rpynnp u C = C-cBa3u. 

JlonouIHuTeIbHOe W3y4ueHHe MpOAyKTa BosfelicTBUA AuITUMdocdopuctroro 
HaTpuA Ha «-OpomMKam(bopy MoKa3aJl0, UTO OH ABJIAe€TCA CMeIUAaHHbIM Hempe- 
IeJIbHbIM 9PHpoM docdopHo KucsoTH (VI). [pu nepestepuduKxaluu stu0- 
BbIM CIMPTOM OH Jlal Kam@opy wu TpusTuadocdar. 
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_ Henpeyerbusim atupom docdopro Kucnorsi (VII) oxasanca u panee no- 
AYYeCHHbIM HaMH MpPOAYKT AelicrBua WuaTHMocdopucToro HaTpHA Ha Opomuupo- 
BHHOrpayHbl sup. 
CH,=C—CO—COOC,H, 
O—P(OMOCH,)2 iy 
x O=P—(0C,H,)¢ 
VI Vil 


[IpuBeqenubit B HaCTOAMeM COOOMIeEHHM MaTepHaJ MOKa3bIBaeT ClOKHOe TeYVe- 
HHe peakUWH MexKy «-ralOHMOKeTOHaMU HM JHSTHG@ocHopucrTbim HaTpHem, 
NPMBOAAWeH K OOPasOBaHHIO HemlpeeIbHbIX 2PupoB dbocopHo KucsOTHI, 
SPUPOB SMOKCHPOCHUHOBHIX KHCOT, a B HEKOTOPHIX Cy4yaax u adupos B- 
KeTOPOCUHOBHIX KHCOT (*) — B 3aBMCMMOCTH OT NPUPOAbI raousa, ycoBul 
peakWHH WM 3aMelilalouluX aJIKWJIbHbIX PaluKaJOB. 


Hayuno-uccmemopaTesbCKHit XHMMUeCKMM MHCTUTYT Tlocrynuao 
um. A. M. Byraeposa See lLO5S 
pH Ka3aHckom rocyfapcTBeHHOM yHuBepcuTere 
um. B. HW. Yapsanopa-Jlenuna 
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Jloxxnann Arkayemunu nayr CCCP 
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A. A. BEPJIMH,{ JI. B. CTYMEHb, B. WH. ®EOCEEBA u Jl. M. AHOBCKHA 


HCCJIEAOBAHHE TIPHBUTOM COMOJIMMEPH3AUMH BHHHJIXsIOPH]IA 
C MPOH3SBOJHbIMH METAKPHJIOBOFO PSA 


(ITpedcmaeaexno axademuxom H. H. Cemenoeoim 3 IV 1958) 


Ilpu nowuMepH3allui MOHOMepa B IIPHCYTCTBHH MOJIMMePHbIX BelllecTB NMOce], 
HH NOLBepraloTca BOs elicTBMIO pawuKaOB pacryulHXx Meneli uM WHuWMAaTOpa | 
IlpusTom BcremcTBHe Mepesaun Wend Ha MAKPOMOJIeKYy1aX MOryT BOSHAKAaTb aKTHB4 
HbIe IeCHTPbIl, CMOCOOHbIC HHHIMMPOBaTb MOMMMepH3allNio MOHOMepa Cc oOpa3o4 
BaHHeM BbICOKOMOJICKYJIAPHbIX COCIHHEHHH pa3BeTBJICHHOH WIN TpeXMepHOH 
cTpyktypbl. Ecuim xuMuuecKasd NpHposa OOKOBbIX OTBeETBJICHHH HW OCHOBHOH Well 
pasmuuHa, TO OOpa3y10TCA MPHBHTbIC CONOJHMepbl, COBMelLalOllHe CBOHCTB 
B3ATHIX B PeaKIWHIO MOJIMMepoB. 

CuHTe3 MpPHBHTHIX CONOJIMMepoB IIpH B3aHMOeHCTBHH MOJIMMepOB C MOHG# 
MepaMu paspaOoTaH H MouyuMd TexHHuecKoe 3HaueHHe c 1946—1947 rr. (',”). 

B 6oee No3qHuX paOoTax ONMCbIBaIOTCA CHOCOObI NPHBUTOH ConoOJMMepH3a- 
IMM, OCHOBaHHble Ha HCMOb30BaHHH HOHUM3MPYIOUlero H3JIyYeHHA, B3aHMOser 
CTBHA (PYHKUMOHAIbHbIX PPyNM MaKpOMOVIeKYJI C MOHOMepHbIMH HIM TOMMep- 
HbIMH BeljecTBamu (°°). 

Hyxe IpHBOAATCA SKCNePpHMeHTAaJIbHble MaHHble MO CHHTe3y HM UCCMeLOBa- 
HHIO IPHBHTbIX CONOJIMMepoOB, MOJIYYeCHHbIX NOJIMMepHsallMeH BHHUJIXJIO- 
pHa B JlaTeKce conolMMepa OyTHIMeTaKpHaTa WH MeTaKPHJIOBOH KUC-; 
noTnht (BMK), a Takxe MpuBHTEIX cConosHMepoB, oOpa3ylouluxca mpH 
NOIMMepu3saluH cMecH OyTHJI - 
MeTaKkpHJlaTa H MeTakKpHJIOBOL} 


TaoOauna 1 


Auamus Toaumepos KMCJIOThI B JaTeKCe MOJIMBH-} 

Tosumep Husxsopuya (IIBX). 

Cl, % | {a} K’ f isl | 

OJIMMepv3alua BUHMIXI0- 

pufa B marexce BMK mposo-} 

ee XB na BMK Neey ie cuean bone’ WUNacb B ABTOKaBe B IIpHcyT- 
Koutpomputiii TIBX 56,0 |0,402|0,331| —  CTBHM lMepcybdata aMMOHHal| 
Koutpospuii BMK-5 | — [0,90 |0,159] — "PH Temmeparype 45—60° 4| 
Mexannyeckanx CMeCb Ppa3JIMYHOM COOTHOINMCHHH pea- 
MBX + BMK-5 (1:2) | 18,8 |0,69 |0,165| — reutos. B KayecTBe peryJaTo- | 


pa ucnolp3opamucb CCla w 
CHJs. Tlosyuenuble conoMMepbl TPHKAbl MepeocaxkfaHCb MeTHJOBbIM Cmup- 
TOM H3 pacTBOpa B WHKJIOreKCaHOHe, IKCTParHpOBaHCb alleTOHOM JWI OCBO- 
Oox*KeHHA OT He BOWeUero B peakuMio BMK wu BpicyliMBamuch Lo mocTosH- 
Horo Beca. B comouMMepax OMpeleAJICA CBAZAHHbIM XJIOP, CTeMeHb B3aMMOJell- 
CTBHA MOHOMepa Cc TlouMMepoM /, XapaKTepHCTHYeCKaH BASKOCTb HM KOHCTAaHTAa 
Xarrunca K’. Jia oKa3saTenbeTBa OOpaso0BaHUA IpHBUTOFO ComosmuMepa Mmpo- 
BOMMIOCh TypOHAUMeTpHuecKoe THTPoBaHue (*) ero pacTBopa. 
AnaJIOorHuHble onpeseenud NpousBoquauch na BMK, MBX u mexannuec- 
KOH CMeCH 93THX MOJIMMepos. 
Kak BuHO u3 TaOn. 1, KOHCTaHTb! Xarruuca y MpMBUTbIX ConOmMMepoR, 
BbILIe, YM Y KOHTPOJIbHbIX JIMHCHHbIX NOJMMepOB, UTO yKa3blBaeT Ha pasBer- 
BJICHHOCTb, BOSHMKLIY10 3a CueT OOpa3s0BaHHA OOKOBHIX Hemel. KoncranTpt Xar- 
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wuHca cmeceH IIBX c BMK sexat Mexay 3HaueHHaAMM KOHNCTAaHT OTJICIbHbIX 
MOUMMEPOB KM ABIAIOTCA BeJIMYMHAMH, OJM3KMMH K aJUMTHBHBIM. 

__ Kooschpurmenr psaumojelicrsua MonoMepa c MOJMMepoM }/ MoKasblBaeT, uTO 
*B peakilMlo C NOMMepoM BcTynaer Gosee 60% MoHoMepa. 

_ Jina mpopegenua TypOutumerpuueckoro THTpoBaHua PpacTBOpbI MouMMepoB 
'B AMoKcane UM CMecH JuMeTHIdopMaMuna c alleToHOoM (C = 0,005%) mome- 
‘iaiucb B T-oOpa3Hyi0 KIOBeETY M OTTHTPOBbIBaJIMCb CMeCbIO U30NPONHJOBbIH 
<mupT — Boga (3: 1) um MeraHoa — Boga (19 : 1) npn aBromatuyeckoli nona- 
ae ocalMTeA C MOCTOAHHOK CKopocThio 3,33 Mi/MuH. JLia u3MepeHusa MyTHOCTH 
MCHONb3OBaach ONTHYeCKaA CxeMa Hedeomerpa PHK-51 u perncrpupyromuli 
‘motenuHomerp SIIITI-09. 
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40 80 120 fly 200 


Konuyecméo ocadumesR 
6 mn xa 100 mn pacmbopa 


Puc. 1. Typ6uaumetpwueckoe TuTpopa- Puc. 2. TepMomexanHuueckue cBOMCTBa MpHBATOrO 
HME paCTBOPOB NOJHMepoB B CMeCH JH- comomuMepa BMK — IIBX B cpaBHenun co cMecbiIO 
MeTHJIOpMaMHAa MW aleTOHA MeTHJIOBbIM MOJMMepOB HM OTAEbHBIMA MHpeWNeHTAaMH CMeCH. 
‘CHUpTOM. cofzepxantum 5% sonp: 1— 1—cononmumep BMK (95 B. 4.) m MeTaKpHJIOBOl KuC- 
TIpHBUTOH CONOIHMep BHHNIXIOpHya s0TH (5 B. 4.), 2 — nNomMBuHHAXNOpuA (IIBX), 
(38,4%) Ha BMK-5 (61,6%); 2—mexa- 3—cmecb BMK+T/IBX (1: 1), 2 — mpusutor 
HUYCCKAA CMCCb a) + BMK-5 conoiumep BMK—TIIBX (1: 1) 
(66,8%) 


Kak BHHO u3 puc. 1, NIpH THTPOBaHHN CMeCH MoMMepoB HaGsOMaeTcA pas- 
JleibHoe ocaxkyeHwe B TO BpeMA KaK KpHBas ocaxkeHuA oOpasila, 
MoyYeHHOrO MpH NoJMMepH3alluH BUHUIXJOpHya B maTekce BMK, yxa3pl- 
BaeT Ha HaJIMuHe, MpHBUTOTO COMOMMepa. 

Mccneqopanve BIMAHHA COOTHOIIeHHA = MOHOMep — ToJIMMep  pe- 
ryATopa MOJHMepH3alluH MW TeMMepaTypbl Ha BbIXOJ HM CBOMCTBa MPHBUTBIX 
CONOIMMepoB MOKasaJio, YTO YBeJIHYeHHe KOJIMYeCTBA BHHWJIXIOpHsa B CMecH 
KOMIOHEHTOB MIPHBOXUMT K MOBbILNeHHIO KOIPPHUMeHTa HCHOb30BaHHA [| VW BBI- 
Xoa mpHButToro conouMMepa (cM. Ta6u. 2). 

Ta6auna 2 


AHaJIH3 CONOJHMepoB 


SHOU EMC Holey Mo sKcTpaknun ! moclle SKCTpakuuH 

Cl, % | ym forme, of| Cle 9! ya OF Tg ay 
dl oa) Donde | On dOn ihe Oe2OR eel £160 OL 650iMro0 190 
Pe Al S40 | Okod | 7445) 35,3) (70,92 8(05705 || Zo 170 
4:1 SUP ON MOMOSE Oneal 2m O. 7 aOn iol mEoO 150 
YN cea ba? W819) OAS || maa RSI | isha — |0,455] 958 160 
Boe ide AAS \eUwols (e400! 457 Ovot O,odlai) Oo 140 
TIBX HOON MOe25 — — — _ 70 140 
BKM a= 0,40 - --- _ —_— 40 -~ 
MIBX-+BMK **| 27,5 | 0,40 | 55,9 | 46,5 | 0,43 — 57 135 


* TIlonyyeno B mpucytcrBud CCl, (10 Bec. % oT MoHOMepa). 
** Mexannueckan cmecb IIBX+BMK-5 = 1:1. 
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Jlo6aska peryastopa (CClt, CHJs) pesko cHuxKaer BbIXOA M NPMBUTOrO Con 
JIMMepa, OYeBHAHO, 3a CueT HHAKTHBAMH YaCTH MaKpOpaduKaJOB. 

Uccaenopanux TepMoMexaHH4ecKHX CBOlcTB Ha MpuOope B. A. Kapruna 
MOKa3bIBaloT, UTO HPHBUTbIe COMOHMePbI B OTIMYHe OT CMeCH TOMOMOJIMMepoR 
TaKOFO %Ke COcTaBa MepexOAAT B BA3KO-TeKyYee COCTOAHHE MPH 3HayHTeJIbHd 
Gonee BbICOKOH Temnepatype (7+= 190 BMecto 135°) H Mano oTMMUAaIOTCA 3Ha| 
yeHueM Ty (cM. puc. 2). 

Vsmenenue coornomenua XB :BMK B npuButom conosmumepe ot 1:1 a 
4:1 pesKo moppuuaet Ty (or 50 no 80°) u cuuxKaer T; (or 190 yo 155°). | 

Hapsany c ucceqoBaHHeM MpHBHTbIX COMOMMMepOB C OCHOBHOM Lellbio) 
BMK « 6oxospmu IIBX Opi CcHHTe3HpoBaHbl COMOsIMMepb! C OOpaTHBIM 1104 
PAQKOM MpPHBUBKH. 

Jt 9TOrO B NOAMBUHUIXIOPHAHDIM JlaTeKc WOOaBuIsslacb CMecb OyTusMeTa+ 
Kpuata (95 B. 4.) H MeTaKpHJIOBOH KHCJIOTHI (5 B. ¥.), IPH S9TOM COOTHOLICHHE 
TIBX:BMK cocrapasno 1,12. Hocne uerbipexuacoporo 2My/IbrupoBaHus MOHO- 
Mepos B siatekce TIBX mpu 60° BBoguaca unuitMatop (0,5%(NHa)2S20s) HF 
MpOBOAMach NOMMMepHsaluA JO MpakTHuecKH NOJHOH KOHBepCHH MOHOMepoB. 
TlomyueHHblii MpOLYKT OWMUIaJICA MW HCCIeEAOBAaJICA TaK Xe, Kak HM IpHBHUTbIe CoMo- 
sumepp! BMK BMK — TIBX. 

B cayyae npupusku BMK ua IIBX B 7—8 pa3 yBemMuuBaetca comepxKaHH 
CBAZAHHOFO XsOpaBo PpakuHH, NepexoAle B pacTBop pu 50-yacoBolt 9kcTpak 
ILM alleTOHOM WIM aseoTPOMHOH cMecbio xo0podopm (47%)— aterou (30%) —| 
MetaHom (23%). | 


(on ee 


} 


S 
is 
1 
i 


Aepopmayuar 


Konuyecmbo Goinabweco nonumepa 6% 


20 40 60 80 100 
Kanuvecmbo ocadumena 


° 
6 mn Ha 100 mn pacmbopa oy a ee 4 
Puc. 3. Typ6ugumerpuyeckoe TuTpo- Puc. 4. TepmMomexanuyeckne cBolictaa nmpHBH- 
BaHHe PaCTBOPOB NOJMMepoB B JMOK- TIX ConouMMepoB BMK un IIBX npu npamom 4 
CaHe CME€CbIO H30NpONHOBOrO CMupta o6paTHOM NopsKe mpususKn. / — npupuBKa Ha 
M Bomb. 1 — mpuButoi conomumep MIBX BMK (1 : 1), 2—mnpususka 1a BMK 
IIBX — BMK, 2—TIBX, 3 —npuen- TIBX (1: 1)} 


TOW Conomumep BMK—IIBX, 4—BMK 


Takoe NOBbIMIeHHe paCTBOPHMOCTH, NO-BAAUMOMy, O6ycuOBseHO O6pas0Ba- 
HHeM Ha MaKpOMovleKyslaX HH3KOMOJeKysApHOH cbpakuuu IIBX 6onee merKo 
COJIbBATHPYeMbIX OOKOBHIX Ilene BMK. 

Ha puc. 3 NpHBeleHbl KpHBLIe THTPOBaHUA pacTBOpoB «mpsAMoroy (BMK— 
IIBX) wu «o6patuoro» (IIBX — BMK) mpusurstx comomumepos. 

Toukv Havala ocaxKeHHH «IpsAMOrO» HM «OOpaTHOTO» IIpHBUTHIX COMOJMMepoB 
OUCH OM3KH M JIeKAT Mey TOUKAMH Havala ocaxKeHuA TOMOMOMMMepos. 

Puc. 4 yKa3blBaeT Ha pe3koe pa3/IMuve TePMOMeXaHHYeCKHX CBOMCTB CONOH- 
MePOB C IIPAMBIM M OOpaTHbIM MOPALKOM MPHBUBKH IIpW MpakTHyecKH OAMHAaKO- 
BOM COOTHOLI€HHH KOMIOHeEHTOB MH 3HaueHHuM f. IIpu mpupupke BMK ua TIBX 
NOyuaroTcA MpOLyKThI c Oomee BLICOKUM Ty H Oouee HH3KUM Ty, UeM B CAYUae 
oOpaTHoro NopaAqKa npuBuBKu. Takum oOpa30M, cpaBHeHve JaHHbIX TepMOMe- 
XaHHUeCKUX CBOMCTB «IPAMbIX» HM «OOpaTHbIX» rpacbT-comomMMepoB MpHBOAUT 
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K BbIBOAY O TOM, YTO IPH MpOuHX PaBHbIX YCIOBHAX Mpupowa OCHOBHOM enw 
HanOoJlee CHJIbHO BAMAeT Ha TeMMepaTypy CTeKNOBaHHA, B TO BpeMA Kak OOpa- 
SYIOWME MpPOCTpaHCTBeHHy!0 CTpyKTypy OOKOBbIe OTBeETBICHHA Mpexye Bcero- 
CKa3bIBaloTCA Ha TeMMepaTyPHOM MHTepBae BASKOFO TeYeHHA. 

YBeIMYeHHe AIMHbI OOKOBLIX Weneli ycuMBaeT UX BMAHMe Ha T, conomu- 
Mepa (cM. Ta61. 2), TaK KaK B 3TOM Cly¥ae FHOKOCTS OCHOBHOHM env B GombUeli 
Mepe 3aBHCHT OT THOKOCTH HW Me2KMOJIEKYJIAPHOFO B3aHMOeliCTBHA GOOKOBBIX 
OTBETBJICHHH. 

CreflyeT TakxKe OTMCTHTb, YTO XaPakTep TepMOMeXaHHYeCKUX KPHBHIX MIpH- 
BUHTbIX CONOJIMMEPOB OTJMUAeTCA OT AHAJIOTHUHBIX KPUBbIX JIA CMeCH TOMONOUIN- 
MepOB HaJIM4HeM JByX MiowWlayoK (cp. KpuBble puc. 2 u 4). . 

IIpuputpie conomumMeppt BMK — TIBX npegcrapasior Sopuio mpaKkru- 
yeCKHH WHTepec, TaK KaK OHH COBMelaloT cBolicTBeHHyio BMK ppicoxyro ajre- 
3HIO H CBETOCTOHKOCTh C MOBbILMeCHHOM CTOMKOCTbIO K HCTHPaHHl0, BOJO-, 6eH30- 
M MaCJIOCTOHKOCTbIO, XCMOCTOHKOCTbIO HM HeroprouecTbio NMOJMBUHMIXIOpHya. 


Iloctynusio 
1 IV 1958 
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Jlokxagn Akanemun uayk CCCP 
1958. Tom 1241, Ne 4 


B. JI. BAHCEP u B. J]. PABOB 


AJIKWJIMPOBAHHE ®EHOJIA AILETHJIEHOM MPH NOBbILIEHHOM 
AABJIEHHM 


(ITpedemaeneno axademuxom A. B. Tonaueeoim 22 IIT 1958) } 


B mpespilynux padorax (‘°) Hamu BrepBble MpoBesxeHa HU MOApOOHO u3sy4eHa’ 
peakUMA aIKMIMpOBaHHA (Penola alleTHJIeHOM T1pH aTMocdepHOM AaBseHHH | 
B kauecTBe pacTBopiTeneH (eHowIa MbI IIpHMeHAJH BOY WH STHJIOBbIL CUP 
(7); moka3aHO, 4YTO BOJa CMocobcTByeT Oowlee CeJIEKTHBHOMY IIpOTeKaHHlo peak 
uuu. Halizeno (3), uTo B BOAHOM cpefe alleTHIeH pearMpyeT c (beHOOM Yepes 
cTajiMio OOpa30BaHHA alleTasibylerufla. Bprxog 1,1-(4,4’-quoKcn)-2uenuatana 
MO STO peakituM He mpeBbiuaeT 50% OT paccuMTaHHOrO CTeXHOMeTPH4eCKH | 


— Nos he So Re! an ee 
CH = CH +2 ey OH HO <ey ee at OH 
CH3 


| 
| 
Ja BbIACHeEHHA BHAHUA aBICHHA HU JIA YCTAHOBJICHHA ONTHMaJIbHbE 
YCOBHH aJIKWJIMpOBaHHA Tod LaBeHveM OblIM MpOBeeHbI OMbITHI BO Bpalllalo 
WleMCA aBTOKJaBe. 

IIpopeqenue peak Mp MOBbILIeHHOM JaBJIeHHU UMeeT cueLyioulue npe} 
HMYUeCTBa: KOHUeHTpaluA alleruieHa B ra30Bol (pase BO MHOTO Pa3 BBILIe, 4ek 
IIpPH aTMOc*epHOM aBJIeHHH; B HKUAKON case KOHIMEHTPallUA alleTHleHa yBesH4 
YMBaeTCAH 3a CUeCT MOBbILICHHA PaCTBOPHMOCTH allerHsleHa, MoTepu alleTuseHé 
H€3HauHTeJIbHEI. | 

CylecTBeHHbIM HeEOCTaTKOM IIPOBeJeHHA PeaKIWMH BO BpallalouleMcaA aBTO: 
KJaBe ABJIACTCA HEBO3MOXKHOCTH MO VepKaHHA LaBJIeHHA Ha ONpeesIeHHOM YPoOB: 
He. | 

Bneppble yCOBAA H MYTH MCHOb30BaHHA alleTHIeHa NOX WaBseHuemM ObwIy 
usyyenbl A. E. Masopcxum u M. ®. IWlocraxoscxum (°) B peakuuu BHHIUpC: 
BaHHA, a TakxKe B padotax A. JI. Ilerposa u JI. MW. Anuyc (’) no peaxuun rugpo: 
NOJIMMepH3allH alleTHJIeHa; HMeeTCA pA MaTCHTOB Ha CHHTE3bI BHHUJIOBBIX 2(pH 
POB BbICOKOMOJIeKYJIAPHBIX MPOLYKTOB OX WaBsleHveM alleruieHa, pa30aBeH: 
HOrO JIA Oes0MacHOCTH a30TOM. | 

Ho 6esomacHocTb TeYeHHA peakI[MU, KaK 9TO ObINO AOKa3aHo MepBOHaaJIbHC 
paOoTaMu coBeTCKUX UcceLoBaTeleH, MOxKHO OGecHeuvTb, He NpuGeras K cre. 
IMaJIbHbBIM pasOaBUTeISIM alleTMJieHa; B Mpowecce peakilMH pasOaBseHue alle 
THJleHa NPOMCXOAMT 3a C¥eT MapoOB BelllecTBa peakWHOHHO cmecu. IIpeumyure- 
CTBOM STOTO MeTOa ABJIACTCH OTCYTCTBHe pacxofla a30Ta K OdmbulaA CKOpOCT! 
npouecca BBUAY OoubiieH KOHMeHTpallMH alleTHleHa B 30He peaKHH. 

Mero Obl c ycleXoM NIpHMeHeH H B Hatweli padote. Bee onbirnt 1poBOAMIHC! 
BO BpalllarolleMCA aBTOKJIaBe, H3OTOBJICHHOM M3 HepxKaBerorlell cramv, eMKO 
cTb10 250 cm®. Temmepatypa BHYTpH aBTOKJiaBa 3aMepsaCb C MOMOLLbIO 2KeNe30 
KOHCT@HTaHOBOH TepMOMapbl HM MHVJIIMBObTMeTpa. CkopocTb BpallleHusd aBTo 
KlaBa H TeMllepaTypa peryJIMpoBasucb peocrataMn. 

B aBToKlaB 3arpyxKaslach CMecb (peHovla, pacTBOpuTens, KaTa/lH3aTops 
HsPO4-BFs u HgO. AproknaB BHayale mpolyBasicd H3 GanmoHa alleTuseHoN 
(WIA yaleHud Bosqyxa. Ilocne mpoyBKu OH HAanOMHAVICA alleTHIeCHOM JO JaBue 
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ji 20 aM. MU NpHBOAMICA BO BpaleHne. OHOBpemMeHHO BKsIOUAICA 3JICKTPo- 
Porpes. Tak kak alleTuJieH MorsoulasicA C OOMbIIOl CKOpocTbIO, TO K MOMeHTYy 
PCTH2KeHHA HEOOXOAUMOM TeMMepaTypbI JaBIeHHe B aBTOK/aBe CUbHO Majlaso. 

Ilosromy B Nociexyiouj4X oOMnbirax BHaYane JocTUralach cooTBercTByloIlad 
Millepatypa, a 3aTeM BBOJMJICA alleTHeH. ; 

, lo OKOHUAHHH PeakUMM TeMNepaTypa B aBTOKJaBe NOMMepXKUBaaCb OKOVIO 
J— B WelaX NOHWKEHHA BA3KOCTH MpPOAYKTOB peakIMM M OGulerueHHA ux 
IPpy3ku. 

Ilpoxyktbl peakuuu OTJesMcb OT BOLHOFO CJIOA HM OXJaxKamcy. Bumas- 
He KPHCTAMIbI OTPUNTPOBLIBAIUCh Ha BAKYYM-(PUNbTPe, IPOMBIBAJIMCh JIA yya- 
HHA PeHOa XONOLHOK BOLOM, CyWIMJIMCb M B3BEIMBaIMcb. Temneparypa tiaB- 
SHUA KPUCTaJJIOB Mocie NepeKpHCTaJIM3aHH H3 BOL BO BCeX CyYaAX Oblia 
aBHOH 120—122°. Cmecb Kpuctannos u uuctoro 1,1-(4,4’-qHoKcn)-qu@enunata- 
a He lala empeccuv TOUKH MaBseHHa. 


Puc. 1. SaBHcuMocTb CKOpocTH NordouleHua alleTHeHa OT TeMiepatypbl 
(A) m KosmuecTBa KaTamu3aTopa (5) 


Tlo BbIxo,y KPHcTaJIOB H MO CKOPOCTH MOFIOMLeHHA alleTwleHa cyuIu 06 
MITHUMAIbHbIX YCJIOBHAX peaKIHH. 

Jia u3VYeHHA BIIMAHHMA TeMMepaTypbl OblWIM MpOBeEeHbI ONBITHI B BOXHOM 
acTBOpe B ¥eTbIPeX TeMMepaTYPHBIX HHTepBamtax 18—20°; 70—80°, S0—100°; 
10— 120°. 

Bpema peakuuu (66 MMH.) M COOTHOLICHHe KOMIOHEHTOB peakKIHH BO BCeX 
Wyuatx OCTaBaHCb TMOCTOAHHbIMH. Cmecb 50 r denona, 50 Mai ucTHJIHpo- 
aHHol Bogbl, 2 r HgO u 20 ma HsPO:x-BFs BelgepxuBatacb B TeYeHHe CYTOK, 
HTCHCHBHO lepeMellMBasch, Moce vero UCNONbZ0BaaCb IA peak. 

O cKopocTH peakUMl CyAMIM MO CKOPOCTH MOYVIOMLeHHA alleTHIeHa, KOTOpaA 
MIpeleim1acb NO H3MeHeEHHIO JaBJIeHHA B eXWHHILY BpemMeHu (aTM/Muy). 

3aBHCHMOCTb CKOPOCTH NOPIOULeHHA AlleTHJIeHa OT TEMMepaTYyPbI MOKa3aHa B 
a6. 1 nua puc. | A. V3 puc. 1 ABugHO, YTO MaKCHMaJIbHaA CKOPOCTb Noroule- 
WA alleTuieHa — B TeMNepaTypHOoM uHTeppase 110—112°, MunumMasbHaa — 
pu 18—20°. MakcumabHaa CKopocTb peakiMH — pu JaBrenun 20—16 atm. 
fem BbIllie TeMlepaTypa, TeM JlaBleHHe, OTBeEUAIOMlee MHHHMAaJbHOM CKOpPOCTH 
OFIOULeHHA, MeHBbIUe. 

l3 pe3yJIbTaToB OMbITOB BHHO, YTO ONTHMAJIbHBIMM YC/IOBHAMM peakUMH 
Biisiotea Temmeparypa 110—120° u naBnenue 20—16 ar. 

Banaue KomnuuectBa KaTaiu3aTopa u3yyasmocb mpH 110—120°. Odpa6orKa 
pOyKTOB peakMM Opiuia Npexuel. B TaOn. 2 MpeqcTaBMeHbl pesyJIbTAaTbl OMBbI- 
0B, XAPAKTePH3YIONMe 3aBMCMMOCTb BbIXOa 1,1-(4,4’-qHoKcn)-qucennaTana 
T KOHYeCTBA KaTaJM3aTopa. 

V3 ta61. 2 BUAHO, YTO C YMCHbINCHHeEM KOJIMYeCTBA KaTaH3aTopa BbIXO], 
MeHbIaeTCA HesHauHTeibHO. IIpH yMeHbUICHHH KOJNYeCTBa KaTasiM3aTopa 
27,2 no 15,1% BHIxoy yMeHbllaeTca Bcero Ha 8,5%. 
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Saxas 700 


Ta6nuna ft 


Owe) ee ee 


Vismenenve fanpn. Ap Bprxog, 
: WHTepBamax 

Me ome [Tenmenary-Hazamegoe| .('%") spenaat «1 11] mepnsese, [laneminet, He Un Do ema 

a a aime 4 2 2 2 4 ate Be Tr |reopun 
muH. |MuH. | MaH.|MHH. | MH 
| 
i 18—20 20 LEVIS OF NOM ATS 1,78 Oo; — 

2 70—80 20 ABS .01\ 2 ON 20) ono Bl. 2,00 3) 11558 

3 90—100 20 — |} — | — J =] — 9,0 193 7 | 44,0 

4 410—120 20 7,0/3,5]3,5}1,5) — 2,0 2,05 14 | 65,0 


* KonwuecTBO MOrmOuleHHOrTO alleTHJIeHa BbIUMCJIAOCb i10 MpeoOpasoBaHHoMy ypaB- 
HenHuio Mennzeneepa — Kaafinepona c yueToM KosuuWeHTa C2KMMaeMOCTH. 


Tao0auma 2 


* KojMueCcTBO OKHCH PTYTH OCTaBaJIOCh NOCTOAHHbIM M paBHpiM 2 r. 


Msmenenne fap. Ap - | 

He om [Kavanysa- (Hasazenoe| (STMT ewenn | nomsctine, | auermaeh, |_| 
aTM. 1 | 9 | Oye ilo aTM. jee % OT 

MHH. |MuH. | MHH.| MHH tr |reopun | 

i Dili 20 TAlOe |) yz Sy ht) | a5) Ano 2,06 NORA Ghee? | 

8 Altay, fl 20 SO) NEO AAO Os 3,0 2,16 935 |-53,2a 

9 8,3 20 SOMO, ome 3y, 10) 2,28 8,7 | 48,0 | 


3aBHCHMOCTb CKOPOCTH MOPIOWeCHHA AlleTHJIeHa OT KOJIM4eCTRA KaTa3aTop 
mpencrapsiena Ha puc. 1 6. CKopocru NorouleHuA alleTwieHa BO BCeX CJlyyas 
IIPHMepHO OJMHaKOBEI. | 

Kak noka3asIM OMbITb! pH Temnepatype 110—120°, karanuruuecknit Bow 
HbIM pacTBOp B Mpolecce peakUMH OKPaLINBaeTCA B APKO-SeeHbI UBeT U CTzZ 
HOBHTCA MpospauHbIM (OKHCb PTYTH PacTBOPAeTCA MOMHOCTbIO, PTYTHBIX OCcaz 
KOB He OOHapy2KeHO). 

Tipu npoxomKutTesIbHOM CTOAHHH M HarpeBaHHM WBeT pacTBOpa HU ero mpc 
3PpauHOCTh He W3MeHAVIMCb. C Weblo H3YYCHHA KaTaJIMTHUeCKOH AaKTHBHOCT 
3TOTO pacTBOpa ObWIO MOCTABJICHO HECKOJbKO OMbITOB pH Temuepatype 110- 
120°. Tax, K pacrnopy orpaOoTaBuero KaTasIM3aTopa (oT ombira Ne 8) B Kony 
yectBe 70 cm? Opiio0 WoOapeHo 50 r cbeHoua. CmMecb MoMemlalacb B aBTOKJIat 
rye B TeueHne |,] uaca npoBpowunach peakuna. M3 nmpoxyKToB peakiMN nocw 
CoOTBeTCTBYIONIeH OOpaSoTKU ObWIO BbIqencHO 5 r KpucTatoB. B caeqyrouse 
onbire Takxe Oblio0 B3sTO 70 cm* orpaOoTaHHoro KaTaJlMTHUeCKOrO pacTBops 
HO C JoOaBleHHeM 2 Fr OKHCH pTyTH. B pesysbrate Obiio nonyyeHo 11 r Kpucras 
JOB. K KaTasIMTHUeCKOMYy PpacTBOPYy MocJie 9TOTO ObWIO NOOaBseHO emle 2 r OKUC 
PpTYTH H NomyyeHo 7 r KpucTanioB. PesyibTaTbI CBeeHbI B TAO. 3. 


TaoOauua 3 


H3menenue fap. Ap 


= Tpoucxoxgzenne |Hauampuoe | (@T™.) UpH MHTepBanax| Koweynoe | Torsom. Buixon 

& KaTasIuTHU. japsenue, BpemMeHH qaBsenne, | anerusen, 
oi pacTBopa aT™. 1 5) 5) 5 aTM. r ao ee om 
° a iia ea MHH. r TeopHn 
10} Or onpita No 8 20 AON PA | Oc) Os) ie 0,99 Bylh 
11] Or onpita Ne 10 20 OO) Ko ell If P-) 2,06 latal s (is 
12} Or onpira Ne 11 20 CAOMGr Olan O) |i 3350) 202 Za eho) 
V3 


TaO. 3 BAAHO, 4TO OMHAK Wb UCNOMb3OBAHHEIM KaTaiH3aTOp uMeeT Ip 
MePHO B 2 pa3a MeHbILYIO AKTHBHOCTh NO CPaBHeHHIO CO CBEXKMMH (eCJIM CYA’ 
06 aKTHBHOCTH KaTaM3aTOpa NO KONMYUeCTBY MOFIOULeHHOTO 3a eMHHILY Bp 
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M€HH alleTHJIeHa), OHaKO BHIXoN (B % OT TeopuHu) Ha MpopearupoBaBlINii alie- 
MJICH OCTACTCA BbICOKHM, UTO TOBOPHT O ciaOom TeyeHuM MOGOUHEIX peakuuit. 

T{oOaBleHve OKUCH PTyTH K OTpaOoTaHHOMy KaTaJMTHYecKOMy pacTBOpy 
30CCTaHaBJIMBaeT ero akTHBHOCTb. [Joculexyiomee MCHOb30BaHHe KaTaJHTH- 
1€CKOO pacTBOpa C WOOaBIeHHeM OKUCH PTYTH MpPHBOAUT K MOcTeNeHHOMY CHH- 
KeHHIO CTO aKTHBHOCTH. 


Mockosckni HepTaHoi MHCTHTYT Iloctynuio 
um. WH. M. Ty6knua 20 III 1958 


UMTHPOBAHHASA JIMTEPATYPA 


1B. J. Batcep,.-JIAH, 70, Ne 4 (1950), 2B. J]. Pa6os, B, Jl. Batice p,; 
S6opH. 9 Hayyno-rexu. Koncbep. Mocxosck. ner. unct., 1954. °B. JI. Baitcep, 
B. I. Pa6os, JAH, 100, Ne 2 (1956). 4B. JI. Baiicep, JAH, 97, Ne 4 (1954). 
°B. JI. Baticep, JAH, 1038, 5 (1955). SA. E. DapopcKni, M. ®. Ilocta- 
KOBCKH i, )KOX, 13, 1(1943). "JI. UW. Annyce, A. 0. Metpos, Hss. AH CCCP, 
OXH, 1942, 125. 
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Jlokaagn Akajemun nayx CCCP 
1958. Tom 121, Ne 4 


| 
XHMH 4! 


JI. A. ATOHHH u C. WH. BACC 
WH®PAKPACHBIE CNEKTPbI MOrJIOWEHHS OKCHBEH3SHJIAMHHOB: 


(ITpedcmaeaexno axademuxom B. A. Kapeuneim 3 IV 1958) 


CorsjacHo paOoTamM pala ucculeqoBatesei (1), BbIMOJIHeHHbIX Ha MOJ(@JIbHBIX’ 
OJHO- MH JBYX3aMelIleHHbIX (peHoulax, B Mpolecce OTBepxXeHHA (eHOJIbHO-op-. 
MaJIbJerHHbIX CMOJI C MOMOL[bIO reKCaMeTHJIeHTeTpaMHHa OOpasylOTCA OKCH-) 
6eH3H/IaMHHbI, — MpoMerKyTOUHbIe MpOAyKTbI peak OTBepxKeHHA. OKcnOen- 
3HJIAMHHBI §=pecTaBaioT coOok  MHorosjepHbie COeAHHeHHA,  (eHOJIbHbIe 
sjipa B KOTOPbIX CBA3aHbI JHMeTHJIeHaMHHHbIMH = (— CH, — NH — CHe—} 


6 “CH NH-CH 


2] OH 


Puc. 1, Undpaxpacuple cneKTpbl normomenus: 


OH ‘OH OH OH 
a — CH,/ Y CHz — NH — CH, ~/ Te 6— sss CHa —N — CH ad \* 
NZ ww \/ CHy we 
CH, CH, CH Ve Ya, 
OH 
d) 
Ae es 


HM TpHMeTuenamuHHEiMu (N(CH2—)s) mocruKkamu. ITlpeqnonaraeres, to 
B Mpolecce OTBepr%KAeHNA STH MOCTHKM NOX BJMAHHeM TepMuyecKOrO BO3- 
JeEHCTBUA MpeBpallaworcs B MeTHJICHOBbIe HW a30MeCTHHOBbIe MOCTHKH. 

BpwiO BECbMa HHTepeCHO MPOBepUTb yKasaHHble BbIIMe MpekcTaBeHusA yTeM 
MCHOJIb3OBaHHA MeTOLOB HH@PpakpacHou cnexrpockonun. Hecmorpa ua TO, uTO 
MHpakpacHasd CMeKTPOCKONHA ABIACTCH ONHUM H3 HEMHOTHUX MeTOOB, KOTOp ble 
MOrYT ObITb HCNOMb3OBaHbI IA CTPYKTYPHOFO HuCCMeEAOBAHUA HeMAaBKUX U He. 
PaCTBOPHMBIX MIPpOAYKTOB OTBePAK CHUA, ONYOMKOBaHO OUeHb HeMHOrO pa6or, 
NOCBAULCHHDIX STOMy BoNpocy. B umetomjuxca padorax (?) u3syyamucbh cneKTpb 
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MOTJIONEHHA psa 3aMelleHHBIX eHoua u H€KOTOPBIX HOBOJIAYHBIX HW pesOub- 
jHbIx CMouI. [Ip stom orcyrerByior pa6orni, KacalonjMeca UCCJleqoBaHUuA mpowec- 
COB OTBEPKCHHA CeHOMbHO-POpMabAeru HEX CMO NO BIMAHHEM TeKcame- 
THJICHTeTPaMuHa. 


B HaCTOALLeM cooOuleHuH NPHBOAATCA pesyJbTaTbl AccTelOBAaHUA CIe€KTPOB 


OH OH OH 
dA Che NM = CH= = len oNn CH, S 


Wi SZ SH 
CH, CH, a GHy3 
OH OH OH 


6= 4) chy — NH O27 Sen, Snes 


| 


NA S\7 
(CHs)sC (CH,)3C n C(CHs)3» 
nee an CHy Nee CHE ati CH N — CH, 7 
| 
zal y OH OH 
Z S/ \7f 
x Cl n (i 


¢ rekcaMeTHJIeHTeTpaMuHoM. Ha pune. | npupeyeHbl cneKTpbl NOrouleHuA [BYX 
MOJ@JIbHBIX BelllecTB: 2,2’-qHoKcu-3,5,3’,5’-TerpaMeruiqnOeH3uamMuHa (I) xu 
CooTBeTCTBY!OULeroO eMY TPHOKcHOeH3HaMuHHa (II): 


OH OH OH OH 
Pip wea ep ) CH. yee je: 
He | 
A Re ey te Ea NY 
CH; CH; CH, Hate GES 
(I) CHs\ /CHs (II) 
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| 
| 


we | 
ru MpoxyKrhl Obi NOMyyeHbI U3 2,4-KCHJIeHONa MO MeTOAUKe, ONHCaHHOH B pal 
Gore (°). x 
Ha ocHOBaHHM MMeIONLUXCA JIMTepaTypHEIX JaHHBIx (2) MOXKHO HLeHTHpHIA IE 
POBaTb HeKOTOpble HawGoulee WHTeHCMBHEIe MOMOCI B CMeKTpaX MOTVIONLCHHS 
93TUX coeluHenui. Tax, mooca noromenua B oOnacTu 11,6 LP, MpHCyTCTBY 10} 
lad B CMekTpax OOOMX CoeMHeEHMM, AOMKHAa ObITh OTHECeHa K Fike uet | 
TbIpexsamemleHHoro Oen30la. MHTeHCuBHaA Mooca B o6nacTH 8,3 YO BIL 


“CH, NH- CH, - 


Puc. 3. Wudpaxpacble cieKTpbl MoriouleHun 
BbICOKOMOJI€KY JIAPHBIX OKCHOCH3HJIAMMHOB: 


OH OH OH 
dice ee CH, —NHi= magi CH, — NH — eal 
Sh Si n A a | 
OH OH - OH 
Ge (1 CH, N= ease CH, NE hes) 
1 
(CH (CHy a NCH). 


OTHOCHTCH K JespOpMalHOHHbIM KosleOaHuim O — H. Kpome stux mouoc, 6ovb- 
WOH HHTepec TipescTaBAIoT OOHAPy2xKeHHble HAMH JOBOJbHO MHTeCHCMBHBIe M0- 
Jocsl B oOnacTH 11,8 u 11,92 ». Meppasa u3 Hux mpucyTcTByer B CleKTpe Au6cH- 
3HJlaMHHa, BTOpad — B eleKTpe TpHOeH3HIAaMHHA, Tp 3TOM OOe Moloch 61N3- 
KO PacMO/1OxKeHbI K MHTeCHCMBHOM Mosioce, XapaKTepHOM JIA CTPyKTypbl ye- 
ThIPex3aMelleHHorO GeH3oua. 

Ha pwc. 2 MpuBemenbl CneKTpbl MOTNOWeHHA MHOPOAepHbIX OKCHOeH3MI- 
aMHHOB.OTH OKCHOCH3HaMHHbI [loulyualorca myTeM HarpeBaHusa Jo 140—160° 
TULATCIbHO PacTepTOH CMeCH COoTBeTcTBy1oulero (beHOa C TreKCaMeTHJIeHTeTp- 
AaMMHOM HM MpeAcTaBJAloT COOOM CpaBHUTeIbHO HH3KOMOJIEKYJIAPHble CoequHeHAA 
(*). HlomumMo yka3aHHbIX BHILe MOO NOTMOMLEHHA, COOTBETCTBYIONIAX YeTHIPeX- 
3AaMCLCHHOMY OeH30/ly H THAPOKCHY, B CHeKTpax MHOrosepHbIx OKCHOeH3UI- 
AMHHOB IIPHCyTCTBY!IOT MHTeHCHBHbIe Nomoch! B O6acTH 12,2 », coorBercTRyIO- 
UiMe TPeX3aMeMleHHOMY O€H3OJIbHOMY KOJIbILY — KOHWeBbIM TpymnaM 9TuXx 
coeyMHeHHi. B cieKTpax Bcex OKCHOCH3HJIaMMHOB, MOMYYeHHbIX Ha OcHoBe (pe- 
HOJa H ero N-3aMeULEHHBIX MpPOU3BOHSIX, IPHCyTCTByeT MOoca NorwomeHua 
B oOnactu 11,84 , coorBercrByloulad JuMeTHeHaMMHHOMy Moctuky — CH,— 
NH — CH,—, B To Bpemsa Kak B ClleKTpe MomuMepa, NomyueHHoro Ha ocHoBe 
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J-x0peHona, HaOmoqaeTcA Monoca normoujeHuad B OGnacTu 11,92 ut, COOTBET- 
cTBYIOWlaaA TpHMeTHIeHaMHHHOMy moctuky N(CH,—),s. Stu pe3sysbrarsl corma- 
cyloTcaA C JaHHbIMH pata aBTopos ('), cormacHO KOTOPbIM N-saMeleHHble (benoua 
Ppearupytor C reKCaMeTHJICHTeETPaMHHOM C OOpas0BaHHeM MIpevMYyyeCcTBeHHO JUu- 
#OCHSHJIAMHHOB, EB TO BpeMA KaK O-3aMeLI@HHbIe OOpasylOT MpeHmyilecTBeHHO 
iT pHOeCH3HJIaMHHBI. 

’ Ha pvc. 3 MpHBefeHb! CNEKTPHI NOFOMLEHHA BbICOKOMOJIEKYAPHBIX OKCH- 
Oe€H3HaMHHOB, NOTY4eHHbIX MyTeM B3aMMoelicrBuA (beHOMOB c reKcaMeTuseH- 
TeETPaMHHOM B pacTBope ueHua, KOTOPble B OCHOBHOM MOBTOPAIOT CMeKTPbI 
TIOTIONLCHHA MHOTOAePHbIX OKCHOeCH3H1IAMHHOB, IIpHBeMeHHble Ha puc. 2. 
B cmektTpax morJomeHua MOMOKCHG6eH3HaMHHOB Mosochl B OGmacTH 12,2 », 
COOTBETCTBYIOUINe KOHILEBLIM TpyllaM, 3HaYHTeIbHO OCMAGJICHbI, OMHAKO MovI- 
HOCTbIO HE HCuesalOT, 4YTO, MO-BHAMMOMY, OOYCJIOBICHO 3HaUHTeIbHO!i pasBer- 
BJICHHOCTbIO 3THX MOMMepoB. 

Mbt BHIHM, YTO MONOChI MOPMOULEHUA, XapaKTepHble WIA JMMeTHeHaMHH- 
‘HOTO H TPHMeTHJICHHOFO MOCTHKOB, NPOABJIAIOTCA TaK2Ke UW B CieKTpax Morio- 
W[CHHA MOJIMOKCHOeCH3H.1aMHHOB, MpHBeeHHbIX Ha puc. 3. 

TakuM oOpa30M, MosOCcbl MOTIOWLeHHA B CMeKTPax MOJeJbHbIX OKCHOeH3HII- 
AaMHHOB B OOacTH 11,84 » 411,92 », o6ycnoBJeHHbIe HasIM4HeM B HUX MUMeTHJICH- 
AMHHHBIX HM TPHMeTHJICEHAMHHHBIX MOCTHKOB, IIPHCYTCTBYIOT TaK2Ke B CMeKTpax 
MHOPOAepHbIX OKCHOCH3HIAMHHOB HU B MOJHOKCHOeH3HaMHHax. Bo3Hukaer 
“BOSMOXKHOCTH HCIONb30BaHHA THX XAPAKTEPHbIX MOMOC MOTOULEHUA LWIA Weer 
CTPYKTYPpHOrO HCCIeAOBAaHHA MpoOleccoB OTBepXKJeHHA (heHObHO-*PopMabIe- 
-THHbIX CMOJI B TeX CJyUaHX, KOra OTBEPKAeHve MpOXOAUT yvepes cTamuio 06- 
Ppa30BaHHA OKCHOeH3HJIAMHHOB. 


Hay 4Ho-uccleqoBaTeIbcKult Tlocrynuso 
: HHCTHTyT mviacTmMacc 11 Il 1958 


WUTHPOBAHHAA JIHTEPATYPA 


1R. W. Martin, The Chemistry of Phenolic Resins, N. Y., 1956. *R. E. Ri- 
echards, H. W. Thompson, J. Chem. Soc., 1947, 1260; H. W. Thompson, 
P. Torkington, Trans. Farad. Soc., 41, 246 (1945). ®?K. Hultzsch, Chem. Ber., 
Bo. 16 (1949) “A. Zinke,~G. Zigeuner, .G. Weiss, W. Leupold-Lo- 
wenthal, Monatsh. Chem., 81, 1098 (1950). 
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Jloxxayn Arkagemun nayx CCCP 
1958. Tom 121, N4 


Bb. M. MAXAMJIOB u T. K. KOSMHHCKAA 
O JEMCTBHH AMVMHOB WH AMMHAKA HA H30AMWJIBOPAMXJIOPH]| 
(ITpedcmaeaeno axademuxom B. A. Ap6ysoeum 4 IV 1958) 


Vsyyuenne peakiuit Mexay cbeHusGopAuxsIOpHOM HM aMHHaMH MOKasasio, 4TC 
TeueHHe UX ONpeseiseTcaA MpuposoH amuna. IIpu pelicrsuu sTHMaMMHa Ha ce’ 
HHOOPAMXOpUA OOpasyercx enus-6uc(sTHIaMHHO)6op xu B-tpudexnun-N] 
TPHSTHNOOpasol, C AHHIHHOM cbeHHMOOpAUXNOpHA aeT TONbKO ceHu-Ou 
(pexusiamuHo)6op ('), Np RelicrBHu aMMMaKa JMXJOPHA riaqKO mpeppatiaercs 
B B-tpndexun6opa3ou (*). 

IIpenctaBiasio MHTepec H3YYHTh MoBeseHHe aKUMOOPANXMOPUAOB MO OTHO 
UI€HHIO K aMMHaM M amMMuaky. B KauecTBe OObeKTa UCCIeOBaHHA Obl BLIOpat 
H30aMHJOOpANXJIOpHA, NOJIYYeHHbIM MO paHee OMMCaHHOMY MeTOLY, 3ak104alo 
IleMyCA B eHCTBHH MATHXMOpucToro dbocdopa Ha IAPUPbI aIKUMOOPHbIX KHC- 
s1OT (7). 

IIpu fevicTBuN 9THaMHHa H30aMUJIOOpAUXJOpHA MpeBpallaeTca B H30aMUV 
Ouc(sTHIamMHHO)6op ((1), R=C.,H;) u B-rpun3s0amua-N-Tpuatum60pa3o.a 
(II), R = C,H;). AnanoruyHo mporekaer peakilHA C M306YTHJIAaMHHOM, B pe+ 
3yIbTaTe WouyualoTcA M30aMu-Ouc(H300yTHamMHHO)Gop ((I1), R = u-C,Hg) 
u B-rpun3oamua-N-n306ytun6opa30n ((11), R = u-C,H,). Tesenne peaxunill 
BbIpaxkaeTca HM*KeceLyIouleH CXeMOH: 


—S 


u-CzHy, 


Va 

RN NR | 

u-CsHBCl, + RNH, —= u-C;H,,B(NHR)> + ite all + RNH, HCI | | 
fn H-CsHyBLB u-CyHy 


N 

R 

R=C,H,. u-CyH, ” 

Ha neppo ctaquu mpollecca oOpa3yerca, Ou¥eBHAHO, aJKHJI-alKHaMuHo- 

xuopOop (III), Koropbili 3arem BcTynaeT B peaKIHIO Kak Co cylefylouleli Mowe- 
KyJOH aMMHa C OOpasoBannem (I), Tak M KOHJeHCHpyeTcx B Oopas3ou (II): 


eS (1) Ru-CyH,, 
Se ue 
yo u-CsHy,BCi(NNR) / Nc u-C,H,,BC\(NHR) 
u-CsHyBCle+ RNH,——u=CsHyBC CHB TD) 
NHR \NHR 


an) 
SaMelleHHble aKHIOOpLHaMHHOB ObIIN paHee MOyYeHbI OJHHM H3 Hac 
uT. A. Wleronesol jelicrsuem amuHos Ha Spupbl akKMIXOpOopuBIX KuCOT (4). 


CuHTe3upoBaHHble MNpOU3SBOJHBIe 6opasoua ABJIALOTCA MEPBbIMH IpeCTaBUTeJIAMH 
HECHMMECT PHUHBIX reKCaaIKUIO0pa30J10B. 


IIpu felicrBuu anna u30amMus6opqux0puy oOpasyer u3s0amuu-6uc(pe- 
HHJlaMHHO)Oop (IV). 


u- CgHyyBCl+ 4CgHsNH) =x - CsH, B(NHCgH,)2 + 2CgH,NH,- HCI 
(IV) 
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i r fo} 
Mocnequuli npu 300—360° ¢ xopommm Bprxozom lipeppalaetcs B B-Tpuu3soamuu- 
N-cenun6opa3on (V), aBimiomuiica mpeqcrapnrenem HeH3BecTHEIX WO CX nop 


B-Tpvankus-N-tpuapun6opa3o.10B. 
u-CeHy, 
B 


Yi 
CyH,N = NCH, 
3u- CyHyB(NHC.H,), —— | | + 3C,H,NH, 
u-CsH,,B  B u-CyHiy 
\% 


N 
CoH, 
(Vv) 


| Peakuna M@xK]Ly H30aMHJ1O0pAHXIOpHOM WM JW9THJIAaMHHOM IpoTeKaeT c o6- 
PasOBaHHeM M30amMuM-Ouc(QuSTHIaMNHO)6opa (VI). 


u-CsH,,BCl, + ANH (CoHy)p=u-CyHB(N(CoHo), J, + 2(C,H;),NH* HCI 
(VI) 


IIpu mponyckanun amMuaka B 9cpupHbiii pacrsop w30amuOopzuxopHga 
Opasyerca B-rpuu3oamun6opason (VII). 


iy. is | | 
5 Hs = ; 
3u C;H,,BC), + 9N 3 u~CsHyuB B u-C, 


(Avain) 


B-TpuaikuibHble coeqMHeHHuA Oopa30na Nomyyanuch panHee HarpeBaHHem 
aJIKUIIMOOpaHoOB HM OOpTpHasKuJIOB ¢ aMMHakom pn 200—330° (6). Byr u 
Kpayc (°) ormeuaior, uTo mpu JelicTBHM HaTPHA B XHKMAKOM aMMUaKe Ha H-OYTHII- 
OopAHXJOPH UMM Obl MOMyyeH OyTHOOPHMHH, BePOATHO, B Bue MoOmMMeEpa. 


IKcNepuMeHTaAAbHAA SE a (EAB 45) 


1. 9bduph uzs0aMmMunaO6o0pHonw KUCAOTH 
Opupbl u30aMusGOpHOH KUCMOTHI NoyyasMcb moO MeTomy CuHaliqepa u Op. 
(?) nelicrBueMm w30aMuJIMarHHiixnopHia Ha TpumMeTuiGopaT c Nocmenyrouleli 
sTepudukallueH H30aMHJIOOPHOH KUCJIOTbI COOTBETCTBYIONLMMH CIMpTaMH. 
MH3s06yTHMOBHH IPUP H30AMHAOOPHOH KUCAOTH 


NowyueH c Bbixofom 50% or Teoperuyeckoro. T. Kun. 105—106°/12,2 mm, di° 
0,8167; 120 1,4156. 


Hatiqeno %: C68,43; 68,54; H12,69; 12,55; B4,67; 4,74 
CysH,BO2. BpruncmeHo %: C 68,42; lahat, (GR B 4,74 


i 

| 

_ Bee onepatun mpoBoxMucb B asoTHO aTMocdepe. 
| 


ITukKNMOrekKcHAOBH UH I9PUP H3O0AMUNAOOPHOH KUC- 
OT bl NOMyueH c BbIxofoMm 40% or Teoperuyeckoro. T. Kun. 146,5—147° 
5,0 MM); ae O,9187; 1 1,4600: 


Hatiyeno %: C73,01; 72,94, H11,99; 11,86; B3,64; 3,44 
CisHs3gBO2. BrraucuieHo %: C72,94; Hialal Ge B 3,86 


2, Us0amMuNO00pAuxnaopug 


K 102,7 r (0,45 moma) u306yTuoBoro acdupa H30aMHNOOPHOH KUCJIOTHI 
IpHOaBANIOCb MOcTeMeHHO Mp MepemMewHBaHuU B TeyeHue 3 yac. 187,5 r (0,9 
(OI) MATHXMOpUcTOrO tocdopa. Ileppax NomoBHHa XJOpHya BCTyMasa B peak- 
IM10 C CaMOpasorpeBaHHeM, B [aJIbHeHIIeEM peaKILMOHHa CMeCb MOMorpeBasacb. 
To okoHuaHHH mpHOapnenua PC]; peakuHoHHaa cMecb KuNATHacb 1,5 4aca 
1 3aTeM lofBeprasach (PpakUMOHHpOBaHHOM MeperoHKe Ha KOJIOHKE. 
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Tlonyueno 43 r (61%) nws0amnn6opquxnopuga c T. Kun. 124—125,5 
20 (),9940. 
Hafineno %: C39,45; 39,48; H7,34; 7,26; rely 10; 6,92; Cl 45,§ 
C;H1,BCly. Baraucateno %: C 39,28; Hie 26: 7,07: Cl 46, 
BelecTBo BociiaMeHAeTcA Ha BO3/yXxe. 
B onpire nomyueno 60,9 r u306yTuaxsopuga u 123,4 r POCIs. 


3. Usoamuus-Ouc(aTHaTaMUHO)OOp 


B-Tpuu30amMun -N-tpuoTua6opas3oi. K 20,1 r (0,13 mous 
H30aMHJIOOpAUXNOpua, OXaxKLeHHoro Jo —40°, MeyeHHO MIpH MepemenuBs 
HHM NpwIMBasocb 50 ma acupa. Tonyuennplit abupubiil pacTBop mpuOaBi AJC 
B TeyeHue 45 MMH. K MepememmmMBaemoi cmecu 35,2 r (0,77 Mousa) STHIaMU 
u 300 ma 2cupa, oxnaxKyeHHoH to —50°. PeakuMonHaa cMecb OcTaBAaC 
Ha Houb. BpienuBumuiica xmopucTpii aTumamuH (19,6 r) ordubTpoBbiBascs 
PpacTBOpHTeIb OTTOHAICA M OCTaTOK dpakuwMouHpoBasica. Tlomyueno: 

1) 7,1 r (31,6%) u3s0amna-6uc(sTHIamuHo)6opa c T. Kum. 94—94,5°/19 mn 


dz’ 0,8040; nS 1,4337. 


Hauneno ~%* ‘C.63363° 63,76; HAs 572 435567" B 6740s 16s 76 
CoHo3Ne. BrruucaeHo %: C63,50; Fit 3n62° B 6,36 


2) 7,517 (47,7%) B-Tpuu3oamua-N-TpusTH60pa3oua, Kpucrasiausyroueroe 
mpu crosHun. T. kum. 113—114°/0,06 mm, T. ma. 43—45°. | 


Hafineno %: C67,00; 67,03; H12,83; 12,70; B8,55; 8,54 
Co;HagB3N3. BoruncuieHo %: C 67,24; H 12,90; B 8,66 | 
M walineno 384, Bprucaeno 375. | 


BeujecTBo XOpOlIO pacTBOpHMO B a*pupe, GeH30/Ie H H30MeHTaHe; ycToMuHe 
Ha Bosfyxe. 


4. UW30amus-6uc(as06yTHAaMUHO)OOp 


B-Tpuu3so0amMua-Ntrpuu306yTtua60pa3oa.B ont, kore 
Pblii NpoBoAuIcA, KaK onmHcaHO BblIe, B3ATO 19,7 r (0,13 Moma) u30aMus60; 
AuxJopufa uv 44 r (0,61 Mona) u306yrHiamMuHa. Bein nouwyueHbl cieXyroul: 
coeMHeHHA: 

1) 11,1 r (38,1%) u3s0amun-6uc(u306yTHaMHHO)Oopa c T. Kun. 112—l1k 
(7mm);dy 0,8028; ny 1,438]. 


Hatneno %: C69;30; 69,14; H413,67; 18,74; B4,74; 4,78 
C,3H3;BNe. Beruucaeno %: C 69,02; H 13,81; B4,78 


2) 9,6 r (50,4%) B-Tpuu3oamua-N-Tpuu306ytui60pa3ona c T. Kun. 126- 
128°/0,06 mm, T. m1. 53—55°. 


Hatigeno %: C7021; 70,20; H412,95; 12,94; B7,386; 7,38 
Co,H¢)B3N3. BarunceHo %: C 70,61; Intel) 07/2 B7,07 


M uatigzeno 458, peruncmteno 459. 
B ombire nowlyueHo 26,5 r comAHOKUCOrO H306yTHIaMHHa. 


5. W30amun-6Ouc(tuasTuTaMUHO)OOp 


OnbiIT MpoBOAHICA aHaOrHYHO BbiIleonucaHHbIM. Bssatro 14 r (0,09 mou 
u3zsoamMunOopltuxsopufa u 30 r (0,41 Mona) QusTHIamMuHa. Ilomyueno 17,1 
COMAHOKHCIOrO WusTHaMHHa WH 10,4 r (50%) u30amu-Ouc(quaTHIAaMHHO)OO} 


c Tt. Kum. 103—104°/9 mm; da? 0,8192; n® 1,4488. 


Hatineno % 2 Ci68,.597 (68,32 oH 13548" 1S od. Bio, 14205. 44 
Ci3H3;BNe. BaraucaeHo %: C 69,02; H 13,81; B 4,78 
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6. Wso0amuun-6Ouc(bexuaamuno)j6op 


“| K pacrsopy 46,9 r (0,504 mona) anununa B 300 ma adbupa npuOaBamacn 
{IPH TepeMelIMBaHHH BTeyeHHe yaca pH O° cmecb 19,1 r (0,125 Moms) u30amua- 
opANXNOpHa u 50 Mu scsupa. SaTemM peaKUMOHHas CMecb NepeMelMBaslach pH 
OMHATHOH TeMMepaType B TeyeHHe 2 uac. OcayloK comAHOKUCIOrTO aHHHHa 
31 Yr) MpombiBascs WBaxKDbI ScpUpOM H MHOFoKpaTHO SKCTparMpoBalicA ropsAUHM 
JEH3OIOM. OT uIbTpaTa OTTOHAJMCh pacTBOpuTenH HM OCTaTOK HarpeBaJca 
3 TeyeHHe Yaca pH 90°; BEINaBLIMi B HEOOMbIOM KOWIMYeCTBe OCaOK COAHO- 
(\SMCJIOTO aHMIMHa OTPHIbTPOBbIBaICA, HU CUIbTpaT MokBepraica PpakuMonH- 
‘bopanHol neperouke. Tlonyueno 18,8 r n30amMus-6uc(dbeHunaMuHo)6opa (46,6 %) 


ot. wun. 142—143°/0,07 mm; di? 0,9954; n® 1,570. 


HatigeHo %: C76,88; 76,61; H8,68; 8,59; B4,07; 3,98 
C,,Ho3BNe. Baruncmeno %: C 76,70; Sais B 4,07 


7. B-Tpunu3so0amua-N-Tpudenuab6opa3ou 


VHs30amuu-6uc(bexunamuyo)6op (11,1 r), momemenHbiit B Kom60uKy Cc HUCXO- 
HALIMM XOJIOJWJIbBHHKOM, HarpeBayicd Ha MeTaslIMuecKOH OaHe. IIpu 300° Ha- 
fajlaCb OTTOHKA aHWJIHHa; lasiee Temnepatypa OaHu NocTeneHHO (B TeueHHe 
2 uac.) NOBbialacb Jo 365°. OrorHasocb 3 r aHuiuHa. OcTaToK, 3akKpucTasn- 
30BaBIUHHCA MPH KOMHATHOHM TemMepatype, MeperoHsaica B Bakyyme. IlomyyeHo 
dr (83,3%) xenToBaToro, GbICTpo 3aTBepeBaloulero BellecTBa c T. Kun. 178— 
85°/0,03 mm. Ilocne nopropHo meperonku B-Tpun3zoamus-N-rpudenun6opa- 
301 uMen T. Kun. 180—181°/0,03 mM, T. mu. 93,5—95,5°. 


Hatizeno %: C76,45; H9,45; B6,34 
'CsgHagBgNg. Brruncuieno %: C76,33; H9,32; B6,25 


M uaityeuo 475, spruucieno 519. 
BemlecTBO XOpOIOo pacTBOpHMO B adPupe, SeH30se, H30MeHTaHe. 


8. B-Tpuusoamun60pa30u 


Uepes scbupHbli pacTBop us0amumOopzuxsopuyza (6,8 r B 150 ma 9scpupa), 
dXJIaxKTeHHbIH Jo —50°, mponyckaJIM TOK cyxoro aMMHaka. 3aTeM peakilMOHHaA 
eMeCb MepeMellMBaslacb Yac pH KOMHATHOM TeMMepaType, BbIMeIMBLIMICA oOCca- 
MOK XmopucToro amMMoHHA (4,4 r) OTPHI_bTPOBbIBAICA M MpOMbIBaicA s*upoM. 
Or cbusmbtpata oTronaca adup Hu ocraTroK neperonssca. Ilonyyeno 2,1 r 
(48,7%) B-rpuu30amunOopa3oula B BHe OecllBeTHOM *uAKocTH Cc T. Kun. 114— 


115,5°/0,1 mm; di° 0,8485; n5> 1,4538. 


Hatizeno %: C62,07; 61,80; H12,43; 12,61; B10,84 
CisHsgB3N3. BaruucsieHo %: C 61,93; HA12tA7; B 11,16 


fa 


i 
| 


M uafineno 282, Bpraucmeno 291. 


VuctutyT opranuueckoii xamuu uM. H. JI. 3enunckoro Tloctynus10 
Axaylemun Hayk CCCP 25 III 1958 


UWHTHPOBAHHAA JIMTEPATYPA 


na 
Oo 


.M. Muxaitaos, TI. M. Apouosuy, H3s. AH CCCP, OXH, 1957, 1123. 
uxahnos, T. B. Koctpoma, MH3s. AH CCCP, OXH, 1957, 1125. 
Ree Oum, wis Aa Mle moaiomye., eis Jeb COG Oycaly : iii alts: 
Min sano Bele As Iemonre Bawslisa AH CECH ROXE M953) e747, 
‘ erg, Naturwiss., 35, 182 (1948) ®R. Booth, C. Kraus, J. Am. Chem. 
Soc., 74, 1415 (1952). 7H. Snyder, J. Kuck, J. Johnson, J. Am. Chem. Soc., 
60, 105 (1938). 
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Jlokaanp AkayemMuu wayKx CCCP | 
1958. Tom 121, Ne 4 | 


XHMH, 


Axanemuk A. H. HECMESHOB, K. A. TIEYVEPCKAS, A. H. AXPAMOBHY 
u JI. M. MAHAKOBA 


CTEPEOXMMHS] s,x-COMPSAKEHUS 
ABTOOKHCJIEHME )KECTKHX AJIJIMJIbBHbIX CHCTEM 


B mpembikyuiux HalwmMx padorax O MpocTpaHCTBeHHBIX YCIOBHAX ¢, ee 
“eHua (1) ObUWIO MOKa3aHO, YTO B KeCTKUX OMWMKMIMYeECKUX CTpyKTypax C — | 
u C — Hg cpa3b y rosoBbl MocTa OMWHKIM4eCKOH CTPyKTYpbl, HaxoOjlaulaA 
B d-MOJIOKCHUH K KapOOHWJIy, He aKTHBUpyercA KapOoHMJIOM. PTyTb «-xJ10 
MepKypKam@eHHI0Ha H MepKyp-Onc-%-Kam@eHHOHa He 3aMeljaeTca Ha BOL 
po pu elicTBHH KHCNOT H He OOMeHMBaeTCA Ha palMOaKTHBHYIO pTyTs | 
Hg? y Hg? Cl,, Kak 3TO MPOHCXOMUT B &-MePKYPHPOBaHHbIX KeTOHAX C PTYTb 
He paciosoxeHHOH y TOoJOBbI Mocta. &%-Boyopoyubit aToM KamdeHuJOHa 
HUTpO3UpyeTcA, He CyIbtpupyerca H He Opomupyerca. OOnluHO oc, Z-cOMpsaAKeH! 
cucrempt A —C—C=O npn nepnenaukyJaApHoM pacnomoxKeHHH OcH 
CBA3H HM t-IWIOCKOCTH BbIKJIOUeHO. AKTHBaluMa C— H-cBa3H HaGsojaer 
MB aJIMIbHbIX cuctemax H — C— C = C. Hapsny c rerepomutuyeckum 3aM 
ULeHHeM (MeTaJIJIMPOBaHHe) HM OCOOeHHO CBOMCTBeHHEI! (B OTAMYHe OT H — C 
C = O-cuctem) romMouuTHYecKHe 3aMelleHHA BOMOpOMa (roMOJIMTHYeCKOe 
m-compsaxkenue (12)), Tak, aJlJIMJIbHbIM BOLOpOA Opomupyerca OpoMcyKUMHUMU]C 
WM OKHCAAeTCA MO THApoMepeKHCH KHCOPOOM BO3LyYxXa — peakIluH, Tey 
IeMHbIM MeXaHH3MoM. TakoBo OKHCJIeHHe TeTpaluHa B rufponepekucb (* 
wuksorekcena (*), H30mpomuiOeH3ona (*), A®-n-meHTeHa (°) uw Apyrux Tepmd 
HOB, IHKJICHOB MH aJIKHJIOCH3OJIOB. 
Hactosiad paOota CTaBuT WeIbIO BBIACHHTb, CYULeCTBYIOT JIM Te Ke yeu 
BUA BbIKMOoueHHA H — C — C = C-compsxxenua, Kakuwe JOKa3aHbl HaMu DV 
H — C — C= O-conpsxKenna. | 
Mbt ucceqoBaJIM CHOCOOHOCTh K OKHCJICHHIO KHCJIOPOAOM TaKUX TepreHOBE! 
YreBOLOPOAOB, B KOTOPHIX (OJlaroqapA HaJIM4YHIO MeTHJIeEHOBOTO MocTa) CBAZ 
C — H B a-nomoxeHHH K JBOMHOH CBA3H OKa3bIBaeTCA MpOCTpaHCTBeHHO 3% 
KpeIWICHHOH OTHOCHTebHO TocteqHeH, a MMeHHO: OopHuieHa (1), Kamdex 


(II) uw 6-cbenxena (III). 
TD 


(1) at) 


B yka3aHHOM CMBICIe 3TH YrIeBOLOPOAb ABJIAIOTCA COeLMHEHMAMH C 2KeC’ 
KO CTpyktypoH. B peakuM1o OKHCJIeHHA MbI BBOAMIM Ba OOpasia SopHuneH 
Hu Kamdeua, NOJIYYCHHbIe PaSHbIM MYTEM, UTOObI UCKJIOUUTb BO3MOXHOCTh OMIM 
KH W3-3a lpumecel. 

Oxa3aJl0cb, UTO 9TH TPH yreBOLOpOLa B OMbITAX TO MHOTOYACOBOMY OKHCI 
HHIO KHCOpozom mpu 40, 60 u 80° B npucyrerBHM TaKHX AKTMBHBIX HHMUMATC 
poB, Kak CTeapaTbl KOOaIbTa M MapraHita, He MOrsmouarorT Kucsopona. M3 pac 
TBOpa MOCI€ OKUCICHHA YIIeBOJOPOAbl BO3BpPalllasIuCb B HCH3MeCHEHHOM BUI 

B 9THX YCIOBHAX HEXKECTKHE AJIMJIbHbIeC CHCTEMbI JI€PKO OKUCIAIOTCA MOU 
KYJAPHBIM KHCJOPOJOM B MpHCyTCTBUM WIM WaxKe B OTCYTCTBHe MHUMMAaTOpO! 
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[a cpaBHeHHs HaMH ObIIO MpoBeeHO B AHAJIOFHYHbIX YCOBHAX ABTOOKHC- 
eHHe yreBOLOpPOAOB C OJIM3KHMM, HO He 2KeCTKHMH * CTpyKTYpaMH, a HMeHHO 
\?-n-meuTena (IV) u y-cbenxena (V) 


A’-n-MeHTCH MpOABAA OObIMHYIO WIA aJWIMJIbHOW rpynnbl cnocobHocTb 
_OKHCJIeHHIO KUCNOposoM. Tak, y2Ke mpu 40° oxuceHve A*- n-MeHTeHa B MIpH- 
YICTBHM CTeapaTa KOOaJIbTa WWIO C HOPMAJIbHOK JWI NOMOOHHIX yrseBOLOpOLOB 
{kopoctbio. Iloce orronkH HeH3MeHeHHOrO A?= n-MeHTeHa MOJly¥eHHas B pe- 
{yJlbTaTe OKHCJIeCHUA ruponepeKucb Obla MeperHana B BaKyyMe M OblIN oMpe- 
eJleHbl ee KOHCTaHTHI. B culyyae y-eHXeHa BO3MOXHOCTb OKHCJICHHA MMeeTCA 
/O METHJIbHOH rpynne, WIA KOTOPOH XapakTepHa MeHbIlad CKOPOCTb OKNCIeHHA; 
#AHakO H STOT yrvieBOMOPO OKa3aJiCA CMOCOOHBIM K OKHCJIEHHIO IPH JocTaTOuHO 
IATKHX ycnoBuAX. IIpH 60° on OKHCJIAJICA MeWICHHO, B TO BpeMa”A Kak mpH 80° 
IKUCJIEHHe Y-ceHxXeHa MpOHCXOMHO C HOPMAJIbHOM CKOPOCTHW. 

| Takum o6pa3o0m, onHcbiBaeMble 3feCb OMBITbI NOKa3bIBalOT, UTO Ha TOMOVJIH- 
(MUCCKOM 6G, T-CONPAXKCHHH MPOABJAeTCA BJIMAHHE TeX %Ke MpOCTPaHCTBeHHbIX 
{PAKTOPOB, 4TO H IIpH YrerepoJIMTHYeCKOM. 

JlecTBUTeIbHO, B OopHHueHe, (eHXeHe H KaM@eHe I1pocTpaHCTBeHHble OTHO- 
meHuaA u3yyaemon CH-cpa3u u ABOMHOH CBaA3H Te »e, TO H B KaMeHHJIOHe. 
3 STHX YIieBOMOpONax OCb 35-CBA3ZH AJIMIbHOFO BOOPOa %KeCTKO 3akpemieHa 
js pe3yJIbTaTe HaJIMUHA MeETHJOBOTO MOCTA B IMOJIO%KeHHH, OJIH3KOM K nepmeH- 
HKYJIAPHOMY OTHOCHTEIbHO OCH x-CBA3H. 

CnelyeT O%KMaTb, YTO H B Apyrux yrueBoopoax Cc aJIMIbHOK CHCTeMOn, 
ATOM BOsOpoa B xKecTKom CH-3Bene c cBxA3b1I0 C — H, 3akpenmennHol neprex- 
HMKYJISApHO K OCH w-CBA3H (KaK, HallpHMep, a-BOLOpO y OCHOBaHHA MOCTHKa 
IB MOvIeKyJIe &-MMHeHa), He OyeT MPOABIAT OOMeHOcMOcoOHOcTH. IlosTomy HbIHe 
SyULeCTBYIONLAaA CXeMa MpeBpallleHHA a-MHeHa B CoOpepos (°) COoMHHTeIbHa 
A MOWIexKUT ImpoBepke. 


| QKCNe€PUMeCHTAALHAA YVACTh 


IlonyueuHue OopHuieHa ObWIO NpoBpeyeHO ABYMA MeToyamu: 1) u3 
SopHeoa KcaHTOoreHoBbIM MeTojom Uyraepa (*), T. ma. 101—102°; 2) us xmopuc- 
Toro GopHusa mo MetoquKxe Meepsetina (°), C RONOMHUTeEIBHOM OUNCTKOM OT MpH- 
Meceli Kamcbena,T. mu. 104—105°. Jlurepatypupie Janubie:T. ma. 103—104° 
(7) uw 103—104°, 107°(8). 
 Tlonyyenue Kamdena ocyuectBieno: 1) Werngparattue uso0opHeona (°), 
T, mit. 46—48°, r. kun. 158—160°, 2) mernapataunel GopHeowa (1°), T. na. 47— 
49°. Jlurepatypubie Janupie: T. m1. 47—53° (7°), vr. m1. 45—46°, T. Kun. 158— 
#59° (74). 
ee = y-(peHXeHbI MOyuaNHch WeruApatauvel (benxusloporo cmupta, ¢c Mo- 
cnemylomleH MHOroKpaTHOH (paKWMOHHpoBKOH MpogxyKta eruypataun ('*). 
8-Denxen: tT. Kum. 139—141°, n° 1,4510, dz? 0,8465. JIureparypxpie jan- 
ube: T. Kun. 140—141°, nf 1,4502, d;° 0,8397 (#”); 7T. Kun. 139—140°, 
n® 1,4486, ad? 0,8433 (18); 7. Kum. 138,5—141°, np 1,4505, dj” 0,8376 (14). 
y-Penxen: T. Kun. 146—147°, ny 1,4589, d;°0,8553. JIurepatypuble jaH- 
bie: T. Kun. 145—147°, np 1,46072, dz° 0,8547 (22). 


* B cmpicule OTHOCHTEIbHOFO 3aKPeMJICHHA B IIpOCTpaHcTBe COOTBETCTBYIOMIeH o- H T-CBASH. 
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| 


Tlosmyuenve A?-n-MeHTeHa MpOBOAHJIOCb BOCCTAHOBJICHHeEM &-TeplidHeHa (15) 
7. Kum. 52—53,5°/10 mm; 154,5—157,5°/746 mm, n?° 1,4650. Jluteparypy 


Hble JlaHHble (15), T. Kum. 55—56°/12 mm, n? 1,4610. | 


| 

Jl O4MCTKH yreBOXOPOAOB OT CeEOB MpvMeceH, BJIMAIOMLMX Ha CKOPOCT 
OKHCJIeCHHA, BCe MCCIeELyeMble YrvieBOAOpOb! Nepel OKMCJIEHHeM MHOTOKpaTHi 
MeperoHANHCb Hay, MeTaJJIMYeCKHM HaTpHeM. 
OKuUC eH He NponsBO{NMOCb Ha ycTaHoBKe, CcocTosMeH U3 TepMocTaTa 
CHaO2XKeCHHOFO MeXaHHyecKOH MelllasIKOli, Ha KOTOPOH yKpemIAeTCA peaKIMOH 
HBIM cocyy, «<yTKa». TepmoctTaT cHa6xKeH TakxKe HarpeBaTeJieM, KOTOPbIM BKJIIC! 
yaeTCA B CeTb Uepe3 pee, KOHTAKTHbIM HM KOHTPOJIbHbIM TepMoMeTpaMH. Ms ra3q 
MeTpa KHCOpogx MocTrymaer B 9BAMOMeTpHUecKyio TpyOKy Yepes cKAHKY J[pex 
cena c 50% pacTBopom efKoro Kain. M3 sBqMoMeTpa KUCIOpox NocrymaeT Bp 
aKIMOHHbIM COCyA, Mpoxoa uepe3 cucTeMy M3 JBYX KOJIOHOK H CKIAHKH T 
ILeHKO. Ova M3 KOJIOHOK 3aMOJIHAeCTCA HATPOHHOM H3BeCTbIO HM XJIOPHCTbIM KaJIH 
Mem, [pyrad — TOMbKO XJIOPHCTbIM KabuneM. CKIAHKa THULeHKO 3alloJIHeH! 
NATHOKUCbIO cpocdopa. Bce uacTH CHCTeMbI COeMHEHbI pe3HHOBbIMH TpyOKaMié 
Tlepeq HauaioM ombita cucTeMa mpoBepsslacb Ha repMeTHuHOCTb. OKHcJeHh 
BeJIOCb KHCAOpOAOM pH aTMociepHoM aBieHuu. B «yTKy» NoMellasacb Ha 
BecKa yruleBokopoya B pacTBOpHTeme H HaBeCKa MHUIMaTOpa (cTeapaT Maprat 
la WH KOOabTa), CocraBlisBiuaa 0,2 Bec.% oT OKUCAAeMoro BeuecTBa. JLnI 


Ta6auua 1! | 
AReee Bpema |Temme-| O6beM | [Ip 
YruaeBozopor Ka, T P acTBOpHTeJIb okucwieHusa, | paTy- | Morsonmy. 
wac. pa, °C | Os, ma Take 
Bopuusex u3 OopHeova 1,0 | Benson 20ma 6 40 i Oma 
12,0 | Benson 18 mat 6 60 1,06 |6, 8B 
1,0 | Hadranuy 10r 6 82 Be) tes 
BopyuieH u3 XJopucroro 
OopHusia SnD) Beusoa 5 Ma 6 60 3 ls Oe 
Kamcdeu 43 u3060pHeoma | 10,0 | Ben3sou 20 ma 6 40 2,0 |a 
10,0 | To xe 6 50: 2,0 aan 
10,0 » » 6 60 27>) alr 
10,0 | Bes pacrsopur. 9 60 4,0 a,r 
10,0 » » 6 80 4,3 |a,r 
Kamdeu us 6opneosa 1,0 | Benson 2ma 6 40 2,0) ales 
5-Denxeu 1,0 | Bes pacrBopur. 8 60 Zale 
1G) » » 6 80 3,0") 1a 
A?-n-Meutex 15,8 » » 18,5 40 907 a, 6, 
y-DeuxeH De » » 13 60 30,0 Ja, BF 
2a » » 24 80 165,4 |a, B, 


| 
TIpumeuanug. 1. B rayxux ombitax c 20ma Gen301a nu 0,002r creapata Ko6anbTi} 
(wIM Maprania) pu 60° 3a 6 yac. yMeHbUIeHHe OObeMa KuCOpofza ocTurano 3,7 Mu. | 
a — Cc qo0aBKoli 0,2% no Becy creapata maprauHa. 
6—c joOaBKol 0,2% creapata KoOaJIbTa. 
B — BO3BpallleHHbIM U3 OMbITa OOPpHHIeH UMes T. MT. 93—I9D5°. 
T — BOSBpaleHHbIt “3 ONbITOB KamieH uMes T. 1m. 47—48°. 
2, — 43 OKUMCJIEHHOTO pacTBOpa pa3roHKOi B BakyyMe BOSBpalleHHO 9,4r HeoKHCeHHOrG 
MeHTeHa. IIpH Janbuelimie pa3roHKe B BakyyMe coOpaHbl (Ppakuau: I dpakuua: tT. Kun) 


50—52°/0,31 mm, en 14,4805; Il ppakuua: T. Kun. 72°/0,31 mm. B konGe octanca Tary4nii| 
Hemeperonstomlniica octatox. Il @paKkuua npezctapaaeT co6oH rugzpomepekuch A2-n-meHTeH,) 
co CJIeyIOUlMMA KOHCTaHTam@: T. Ku. 72°/0,31 mM, d?° 10072, nis 1,4960, MRp 49,30 
BpncteHo ANA CyoHys02 MRp 49,49; MouekyapHbiit Bec: HaligeHo 165, BpruucsteHo 17CI 

€— MpOAYKT OKHCJIeHHA NogBeprasica pasrouKe B Bakyyme. [locme OTTOHKH HeOKHCJeHHOr! 
y-euxena coOpana dpakuna B KomMUecTBe 0,41, T. Kun. 50°/0,1 MM, 174 1,476. TlponyK% 
BbieAeT HOA H3 NOAKHCeHHOTO pacTBOpa Ho_UNcTOrO KaJsHA. 
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IbIH COCy], IPHHUMaJI TeMNepaTypy TepMocTata, OTMeyaJICA ypoOBeHb KUCOposa 
$ SBIMOMEeTpe, Noce wero yepes paBHble MPOMeEKYTKH BPeMeHH OTMeUaOCb 
COMYECTBO NOTIOWLEHHOrO KHCOpoya, B Tab. 1 MpHBeseHHOe K HOPMAaJIbHbIM 
/CIOBUAM. 


VuctutyT 2leMeHTOopraHHyueckux coequHennit Tloctynusto0 
Akayemun Hayk CCCP 21 IV 1958 


Benopycckui rocylapcTBeHHbIi yHHBepCcuTeT 
um. B. VW. Jlenuna 


UMTMPOBAHHASA JIUTEPATYPA 


1a) A.H. Hecmesauos, Yu. san. MIY, Ne 132, 5 (1950); 6) A.H. Hecme au os, 
eH. Kypcanos, K. A. Tleuepcxag, 3. H. Tlapuec, M38. AH CCCP, OXH, 
1949, 592; 8) A.H. Hecmeasuos, K. A. Mormepemeage Wo MWh Ue OetewA se 
Yu. 3am. Mry, Ne 132, 66 (1950); r) A. H. Heemesxuos, H.W. Kpuuxaa, JAH, 
121, Ne 3 (1958). 2R. Griegee, H. Logel, Chem: Ber., 84, 215 (1951). °A. Far- 
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Jloxxann Arayemun nayrx CCCP 
1958. Tom 121, Ne 4 


A. M. PYBHHUITEHH wu B. HX, AKEPCOH 


HEKOTOPbIE JIAHHbIE MO KHHETHKE TEPMUYECKOFLO 
PA3JIOKEHHA ALWETATOB UIEJIOUHO3EMEJIBHbIX METAJIWJIOB 


(ITpedcmaeaeno akademuxom B, A. Kasanckum 14 IV 1958) 


Usyuenne KMHeETHKH TEPMHYeCKOTO pasJIOKeCHHA Cosel KAapOOHOBBIX KHCJION 
ipescTaBJIAeT HHTepec NOTOMY, YTO 3HAHHE €€ MOXET MOMOUb YCTAHOBJIEHHIO poll 
OOpa30BaHHA HM pa3sJIOXKeHHA ITHX COeEAMHEHHH pH MapodasHon SER 
KeTOHH3alIlMH KHCJIOT, HCHOMb3yeMOH B KaueCTBe MeTOJla NOJIYYeHHA KETOHOB 
B OCOOeCHHOCTH HecHMMeTpHuHbIX. [Ipumepom Tako KMHeETHKH MOKeT CJLYKUTE 
pacnay, ameratos. Ilo Cksnéy (1) u Mnarsesy (?), napodasHad KeTOHM3allMA yK 
CYCHOM KUCJIOTbI MOET MpOTeKaTb C MPOMeXKYTOYHbIM OOPasOBaHHeM alleTaTo! 
WM UX MOCeLyIOULMM pacasoM Ha KapOouaT MeTaJJla HM aleTOH. TaKOl 2Ke BBIBO) 
BbITeKaeT U3 padoThl Hecbenosa c corp. (*), OMHaKO BbICKa3aHbl M MHbIe Wpeszctas: 
JIGHHA O XOMe 2TOH peakuuu (*’). | 

Uccelopanue KHHeETHKM pa3sioxweHHA alletatoB Mg, Ca, Sr u Ba npeycta 
BUJIOCb eecooOpa3HbIM B CBA3H C HaOJNOAeHHeM pesKoro culy4ama OOpas0BaHHe 
oObeMHOHM cha3bl NPOMexYyTOUHOrO coeHHeEHHA — alleTaTa Mp KaTasIMTHUeCKO! 
KeTOHH3aluH CH3;COOH uaz kap6onatamu Ca u Ba B HeKOTOpoM Temnepatyp 
HOM HHTepBaule, Ce@aHHbIM Ha OCHOBe peHTTeHorpa*uyecKHX JaHHbIX B padorTé 
(*). B Hactosmlel paOore MbI Npeqnouarasu OMpeleHTb HataJbHble Temmepary 
pbl pasloxwKeHHA, a TaKXKe BCJIMUMHbI KOHCTAHT CKOpOCcTeH peakUHi uM 9HeprHi 
aKTHBAallMH C TEM, UTOObI 3aTeEM CPaBHHTb UX C COOTBETCTBYIOULMMM BesIHUMHaM! 
WIA KaTaJIMTHYeCKOH KeTOHH3alluH. 

CkopocTb XHMHYeCKOH peaKWMH He MOXKeT ObITh MpescKa3saHa Ha OCHOBaHH? 
M3MCHeEHHA CBOOOAHOM SHEPruH, OMHAKO JWIA OMHOTHMHBIX peaKUNH, XapaKrepy 
SYIONMXCA OHM MW TEM 2K€ AKTHBHPOBAHHbIM KOMIIJICKCOM, CyllecTByeT ompe 
JeseHHadA CBA3b MeXKY KHHETHYCCKHMH HW TepMOMHAMHYeCKUMH XapakTepucrTH 
Kamu peakuuit (°). W3menexus CBOGOAHOM IHEP B Mpollecce pa3sO2x*KeHuA alle 
tatos Me(C HsCOO)2= MeCOs-+ CHsCOCHs mpu pa3H4HbIX KaTHOHaX HM ycu0 
BUAX Mpomlecca OblWwIH paccuMTaHbl Wo MeTowy TemkunHa — UlBapimana (1°) 


AF%, = AHog,— TAS? 


298 


T (M)Aa + M,Ab + M,Ac'+ M_.Ac'), 

ra 
mpwyem BewHuvHb! Af1%298) H S298) ObIM B3ATHI, H3 cipaBouHHKa Poccuul 
10 TepMOAHHAaMHMYeCKHM CBOMCTBaM, a TaK2%Ke H3 HEKOTOPBIX [pyr 
MCTOUHMKOB, a HeMOCTalouiMe 3HAYeHHA aAOCOJNOTHBIX SHTPONMH AA alleta 
Tos Mg, Ca, Sr nu Ba 6pm paccuuTaHb! MpH6/IM>KeHHBIMU CrocobaMn no cbopMy 
jiam Victmena (**) u Bennepa ('”). Xo u3MeHeHult cBoOosHO SHeEprun c Teme 
paTypoH mpefcrapjeH Ha pic. 1, MoKa3bIBatolleM, 4TO COOTBETCTBYIOIINe eM) 
PaBHOBeCHble BbIXOJbI H3MeHSIOTCA B MoceqoOBaTembHocTH BaAce> SrAce> 
>CaAcz npu 350—480° u CaAce>SrAce>>BaAce npu 480—550°. Hmxe 350 
AF cTaHOBMTCA MOOXKUTeIbHOH BeMYMHOM, KOHCTaHTa paBHOBecuA oueH! 
Maja, M B cyyae Ca-,; Sr- u Ba-alleraros npescTaBsder HUSUyI0 Temmeparyp: 
ux pa3sioxKenuA. Ananormunble pacuerbl Ja auerara Mg noKa3aiu, uTo peak 
IMA TO BbILMeMPHBECHHOH CXeMe He user. JLelicrBuTeIbHO, B 9TOM CiTyyae pac 
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af, HfeT C OOpas0BaHHeM OKUCH, KaK 9TO MOKa3al peHTreHocTpyKTypHbili 
HaJu3. 

PassoxkeHue alleTaTOB MbI H3y'4aJId TepMOrpaBUMeTPH4eCKHM MeTOJOM B Bep- 
WKabHOK TpyOuaToH anekrponeyw c XK-repmonapoli B 30He peakiH; KBap- 
€Baa WIM CilelaHHad M3 NMpekca YallleuKa C BeLLeCTBOM Oba NosBellleHa Heno- 
PeACTBeHHO Ha TOP3HOHHbIX Becax. Hapecku cocTraBAM OKo0 | MM, MoJbem 
emlepaTypbl WO TemMepaTypbl Havaia peakIHH NpOHsBOAMICA CO CKOpOCTDIO 
‘Tpan/ mun. TepmorpapumerpHueckue KpuBble puc. 2 noKa3biBaioT, YTO pa3uo- 
<enve MgAc, Haunuaetca mp 300°, CaAce— oxoso 370° u SrAce— oxoo 400°, 
. €. MPH HECKOJIbKO Oolee HUSKHX TeMMepaTypaxX, YeM 32TO ObIIO OMpelemeHo 
(penurom (1%). [lopropenue onbiros c mpesBapuTenbHO 06e3BOx%KEHHBIMN alte- 
aTaMH J\aulO TakHe 2Ke pe3YJIbTaTHI. 


AkaN/MONb 


Me 
80 


60 


40 


bine Geca 


vA) 


0 400 450 500 0C g 700 200. ~~ 300 400°C 
uc 1. Xo W3MeHeHHA CBOOOLHOH SHep- Puc. 2. TepmorpapumMeTpuyueckue KpuBble pa3- 
iM peakUHH pasyloxKeHHA aleTaToB Ca oxkeHua auetatos Mg (a), Sr (6) u Ca (4) 


1), Sr (6) wu Ba (@) c Temnepatypon 


IIpu mpopelenuu onbiToR HaOs10faIHCb CCMYIOUWE OCJIOXKHCHHA B TeYeHHe 
pollecca, Ha KOTOPble HAKTO M3 UccIeqoOBaTeeH He OOpalal BHAMaHHA: |) TeM- 
EPaTYPHHIM PExXHM Mpollecca OKasbiBaeTCA HeCTalMOHaPpHbIM UH 2) B IIpHcyT- 
[BHM KHCIOpOsa BO3AYXa HMeIOT MeCTO KaKHe-TO XMMHMYeCKHe H3MeHeHHA. JTen- 
[BHTeJIbHO, MO JOCTWXKeHHH HavasbHOH TemMMepaTypbl pa3JlIoxwKeHHA HaBecKka 
AMONPOH3BOJIbHO pa3zorpeBaeTcA, WH ee TemMepaTypa, HalpuMep B cuJlyyae 
aAc2, Bo3pactaer Ha 70°, Mocme uero BHOBb MaflaeT JO TeMMepaTypb! meuH. 
HeWHasIbHbIMM OMbITaMH C TepMoNapoH, NOMeLICHHOH BHYTPb BelllecTBa, Halt- 
SHO, UTO IPH OOMIeH MposoOMKUTebHOCTH pa3sioxwKeHHA 10 MMH. Takoe MaKCH- 
AJIbHOe MOBbIINeHHe TeMMepaTypbl MpoucxosuT yepes 5 Mun. Jlanee, Busyaub- 
ple HaGJIONeHHA 3a peaKIlHell MOKa3aJH, 4TO Oeoe B Havasle peakIlM Belle- 
BO OOyriuBaetca. Ecsv npepBaTb peaKI[Hi0, BbIHYB HaBeCKy H3 Meu, HaBecka 
XpaHAer TeMHbI wBeT. Pentresorpadwyecku Mbl YCTaHOBHJIM, UYTO Ha 
‘ol cTaluu macca coctout u3 CaAce c npumecbio HeOOIbIIOrO KOJIMYeCTBAa 
aCO3. 

Ecuv JOBOJUTb peaKIMHt0 AO KOHLa, TO YIVIMCTbIM HalleT, ABMAIONLMACA PpesyJIb- 
TOM MOOOUHOM peaKIMH, UCuesaeT, MO-BHAHMOMY, B pe3yJIbTaTe OKHCCHHA. 
4 Ke KapTHHa HaGsOJanacb B oMbiTax B TOKe Nz nu COsz c cogepxanuem Oz 
ypatka 1% vu oTCyTCTBOBaJla Mp ObITax B 3alladHHOM TpyOKe c mpeyBapH- 
JIbHOH MpoAyBKOM a30TOM, He COMepkKallluM MpHMecu Oz. 

KnnernueckHe KpuBble, MocTpoeHHble Wa pasmoxenua CaAce mo nomyueHn- 
IM HaMU B MHTepBase 385—435° TaHHbIM, MpHBeseHbI Ha puc. 3 a, OHH MoKa- 
IBaloT, UTO MOHOMOJeKYJIAPHAA PeaKIMA pasOr%KeHHA STOTO CoeMHeHHA HE 
ajbiBaeTCA B pPaMKH KsaccMyecKUX MpeycraBseHui. TobKO B CpeqHeH YacTu 
UBHIC NOMUMHAIOTCH YpaBHeHuto |-ro nopsAyKa. CKopocTh passlOx*xKeHUA CHJIBHO 
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3aBHCHT OT MaTepHayia CTeHOK cCocyfa: B YalleyKe M3 Mupekca OHA OovI bile? 
yeM B KBapueBolt. []pu yMeHblueHHH HaBeCKH CaAce c 1,7 700,6 mM cxKopoct# 
peak yMeHbuuaetca. B mupeKce ObIcTpad BHayae peakUHA pone 
a 3aTeM BHOBb ycKopsetca. IIpu foOapmeHun AlsO3 yalyulmaetcaA OTBO TeMJlé 
(peakKIlMst CHJIbHO 9K30TCPMMUHA) MH KPHBbIe CIPAMIAIOTCA. Sueprud akTHBalnu) 
paccuWTaHHad MO MpAMOJIMHeHHbIM CpeHHM y¥acTKaM KPMBbIX puc. 3 a, co 
crapaser 90 KKau/MOuIb. YUMTHIBAH OMMCaHHble BbILIe AHOMAJIMH, MbI MIpHXO]MN 
K BbIBOLy, YTO MpHBexeHHble Pujlom (4) KuHeTHuecKHe KpHBbIe (KaK H KPHBbIe 
puc. 3a) ABJAIOTCH Ha CaMOM JleJIe 1O7KHOKMHCTHYCCKUMH H HE MOPYT CJIY2KUTE 
WOKa3aTe/IbCTBOM B MOJIb3Y palHKaIbHOrO MeXaHH3Ma Pa3JIOAKeCHHA alleTaTOB 
TIpeMIOx%KeHHOTO HM. 


if 
/ 
/ 
if / 
—1—____ —— 
Lue ate tet OM e u go WW 


gi 


Puc. 3. KuneruueckHe KpHBbIc pa3JIO%KeHHA alleTaTOB KaJIbUMA B 

PasJIMUHBIX ycOBHAX MpH 385—435°. a—B KOOpAHHaTaxX MOHOMO- 

JIeKyJIApHOro ypaBHeHHA, 6 —B KOOpAHHaTaxX TOMOKHHETHYeCKOrO 

ypaBHenua Epodeepa. / —B lupekce, 2—B kBapue, 3 —B Mpn- 
cytctBuu Al,O3 


Topa3qo Oomee cTporve pe3ybTaTbl aeT pacueT MO TOMOKHHETHYeCKOM) 
ypaBHeniiio Epoceesa (1°) a = 1 — e-*” B ero morapudmMuyeckolt cbopme (cx 
puc. 3 6). Oxo onucpipaer No 100% pa3smoxXeHHA B ONbITAX, IPOBeeCHHBIX B a 
weuke H3 mMpekca, or 30—40 yo 80—90% B onbiTax, MpOBeAeHHBIX B KBapIleBOr 
yaueuke, H oT 50 no 100% — B onbirax c QoGapkamu AlsOs; ycKkopeHue peax 
WMH B HavaIbHOH CTaqHH, BepOATHO, OOyCJIOBMeHO CaMOompoGjeHHeM Bd 
ILeCTBA. | 

CreneHHOM MoKasaTedb ft O1M30K K equHHLe (0,813—1,26). Takum o6pas3on 
pasoxmkenve allerata Ca lpoucxoMT MWyTeM pocTa MWiocKux syep peakiW 
(°). lge saMeTHO YMeHbuNaeTCH IPH M3MeHEHHH MaTepHasla cocyla — Wit KBal 
Ila OH M€Hbille, ¥eM JWI WHpeKca. PasOaBmeHue BeHleCTBa HHEPTHBIM HOCHTee 
(Al2Os) ymMeHbutaer Igk HesHauuTeibHO. C yBeMYeHHeM HaBeCKN BellecTBa 4 
0,57 go 1,14 m 1,7 MM Igk yBennunsaerca, a n HECKObKO yMeHbIaeTca. YMeHI 
INeHHe f YKa3bIBaeT Ha NMOBbILMeHHe TEPMOMMHAMMYeCKOM yCTOMUMBOCTH Hauall! 
HBIX IeHTpoB. Pacuer sHepruH aKTHBALMH JlaeT 3HaUMTeIbHO Goee pasyMHb 
BeIMUMHbI, YEM pacueT MO KaccuyecKomy ypaBHeHuto |-ro nopayKa. Tak Eax 


il cw 
BbIUMCeHHaA 10 rpapuky B KOopAuHaTax lg k — por PaBHa 24 KKas/Mod| 


JMIHX ONbITOB B KBaplleBoH uaieuke (HaBpecKa 1,7 moms), 29,6 KKan/Monb | 
mpH WMpeKcopol wareuke (HaBecka 1,14 MMous) 138 KKa/Momb BCHyyae 1K 
6apku 100 mr AleOs (Hapecka 1,14 mmoss1). | 

Kaaccu4eckoe ypaBHeHHe MOHOMONeKYAPHOM peakIMH 3HaUNTeNbHO xy2 
ONMMCbIBAeT KHHETHKY Mpollecca paslOxKeHHA alleTaTa BO BCeX CylyYaAX, KPO) 
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ITOB C JoOaBKOH uHepTHoro BenjecrBa (AlsO3). OueBugHo, B 3TOM CuyUae Ka- 
MTuueckoe JeHcTBHe TBepfloro MpoAyKTa peakwHu MosaBaaetca AleOs. 

B sakmouenne oTMeTHM, 4TO JOMOJHUTEMbHbIC ONBITH NOKa3aH, UTO OGWY- 
(H€ HaBeCKH BO BpeMA peaKIMN y.-(—). CBETOM H€ MeHAe€T KHHETHKU Mpouecca. 


| Mucrutyt oprannueckoH xumMun um. H. JI. 3enuncKoro Tlocrynuto 
Axajlemuu Hayk CCCP 4 IV 1958 
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PHBHTECKAA XHMH} 


©, H. JYBOBMILKMM, TF. 6. MAHEJIMC nu A. F.QMEP)KAHOB 


®OPMAJIbHO-KMHETHYECKHE} SAKOHOMEPHOCTH TEPMHYECKOF 
PA3JIOKKEHUA B3PbIBUATHIX BEWIECTB B )KUKONU PASE!) 


(IIpedcmaeaexo axademuxom B. H, Kondpambesom 4 1V 1958) 


lp w30TepMuyecKOM pa3/IOXKeHHM OOJIbINMHCTBa B3PbIBYATHIX BeLeCTB H 
6niolaetca caMoycKopeHue peak. B HayyHoH u yueOHO sMTepaType 
B3PbIBYaTHIM BeeCTBaM JIA ONHCAaHHA KMHETHKH 9THX peakUMH Mosb3yror| 
KIaCCHYeCCKHM YPaBHeCHHeM aBTOKAaTaJM3a: 


2 = fy (1 — 1) + ken (1 —7), 


re 7 — riyOuHa npeppattenua, a &;  k2— KMHeETHYeCKHe KOHCTAHTHI. Onna 
BO MHOFHX CJlyuanX KHHeTHUeCKHE KpHBble HE YKJabIBalOTCA B 9TO YpaBHeH 
Mexiy BbIuHCCHHBIMH HW SKCMePHMeHTaJIbHBIMH KPHBbIMM Mos y4aloTcaA CYL 
BeHHbI€e PaCXOMKMCHUA KaK MO BUY CaMHX KHHETHYCCKHX KPHBbIX, TaK U 
MOMOXKeCHHIO MaKCHMyMa CKOPOCTH peaKUHH. OTH pacxoxKJeHHA B H3BeCTH 
Mepe BHOCAT MyTaHuly B BOMpoc O MexXaHH3Me IIpoTeKaHHA CaMOH peaKlli 
B smutepatype ('), HalpuMep, MpHBOAATCA cy4yau, Kora caMoycKOpeHne T 
MH4eCKOrO paciiajla B.B. OObDACHAeTCA HaJIMUHeM LWeMHbIX Pa3BeTBJICHHBIX B 
KOHCe€KYTHBHBIX peaKUHH, XOTA SKCIeCPHMeHTAJbHbIX (akTOB, MOATBepxKa 
WIHX HaMune TAaKHX peakUMH He pHBowuTcs. B To *Ke BpemaA Mpeobsasato 
YHCJIO SKCHEPHMECHTAJIbHbIX Pe3YJIbTAaTOB MOKa3bIBAeT, UTO TEPMHYeCKHH pack 
KOHJICHCHPOBaHHbIX B. B. MpPOTeKaeT C ABTOKATAJIH30M KOHECUHbIMH MposykrTal 
peakuuu (7). 

Tlompo6uoe paccmorpenue TepMMYeCKOFO pa3OXKeHHA B. B. IPHBOAMT K B 
BOY, YTO NO yCIOBHAM MpOTeKaHHA Npollecca 9TH PeaKIHH CYLUeECTBeEHHO OTR 
yaloTCA OT OOBIUHBIX peakIMH, WIA KOTOPHIX OblO NMOMyYeHO KMaccMyecKk 
ypaBHeHHe aBTroKaTaH3a (peakI[MM B ra3sax Hu pacrBopax). Jleno B ToM, 4TO Tj 
Ppa3/1O%KeHHM KOHJICHCHPOBaHHEIX B. B., KaK NpaBMO, OoubIly!O YacTb Npony 
TOB COCTAaBIAIOT ra3sbl. Yalenue rasooOpa3HblX MPOAYKTOB M3 30HbI peakil 
(IPHBOAUT K YMeHbINeHHIO peaKILMOHHOrO OObeMa B Mpollecce pasio*KenuA, 4 
BIHAeT Ha KMHETHKY MpoTeKaHHA peakIlHH. 

B jlaHHol paOote MbI paccMaTpHBaeM (bopMasIbHO-KMHeTHYeCKHe 3aKOHOMe 
HOCTH TeEPMHYeCKOrO Pa3sJIOMKeHHA B. B. B WKUAKOM chase C yYeTOM M3MeHeH! 
oObema. Tak Kak B NoaBrsIouleM OombUIMHCTBe Cy4aeB MIpH CMeNIeHHH JIB’ 
WJIM HECKOJIBKHX KOMIOHEHTOB MpaKTHYeCKH He MPOHCXOAUT H3MeHeHHA OObEM 
TO B NepBOM MpvOWKeHHH MOXKHO CUMTATb, YTO OObEM KOHeHCHpOBAaHH 
(a3sbl ABIAeTCA aMTHBHOK cpyHKUNeli OObeMOB HeMpopearnpoBaBulero Beech 
M KOHJCHCHPOBaHHOTO OCTAaTKa, OOPasoBaBllerocaA K aHHOMY MOMeHTY BpeMeH 
Takum o6pasom, 06beM 2KUAKOM cash MOXKHO CUTaTb MMHeHHOM byHkWueH ra 
OHHBI Mmpeppalenua: 


VU = U)(1 — py), 


% — oer 
— TylyOwHa H3MeHeHHA OGbeMa MPH MOMHOM pa30x*KeHn 


rye a 
me Up 
Up — HavabHbI OObeM BelULeCTBa, Ug— o6beM KOHACHCHPOBaHHOTO OCTAaTK 
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TlonyuenHoe Kunerwueckoe ypaBHenne peakiun n-ro nopadKa, mporeKkaw- 
eH B YCNOBHAX MepeMeHHOrO OGbema, uMeeT BUT 


dy _, __(1—n)* 
FT OSS ramen oso (2) 


its 


CIM H3MeHeHHe OObeMa B Mpollecce pasioxKeHHA WOcTaTOUHO BeMHKO (ue 1) 
O ypaBHeHue (2) mpeBpamaerca B ypaBHeHue npocrou MOHOMosIeK yap HOt 
eakIlMH. OTO yKasbiBaeT Ha TO, uTO peak 1-ro mops\Ka, KOTOpble 4acto 
aQvIOJalorca MPH pa3zO*KeHHu B. B., B NelicrBHTeNbHOCTH MOryT MpoTeKaTb 
aK MO MOHO-, Tak H NO OMMONeKYyApHOMy 3aKoHy. 

| Yuer u3sMeHeHHA OObeMa Ip aBTOKaTau3e KOHeCUHBIMH KOHJ\CHCH POBaHHbIMH 
[POAYKTAMH = pa3JIOKeHHA TakKe MPHBOAMT K W3MeHEHHIO XapakTepa Ku- 
leTHYeCKUX KPHBbIX. B 9TOM cylyyae Hallie KMHETHYeCKOe YpaBHeHHe uMeeT BUA: 


d 4h 
| Ga (l=) + Ro (1p) ED, 3) 


ne a — JMOJIA KaTaJIW3aTopa B KOHJCHCHPOBaHHOM OCTAaTKe. 


at 
MUH 


0 —t—___ 
O2 04 «606 08 Ct Bo U2 BARUGLay Ie. 
rs 7 
Puc. 1. SaBucumocTb cKopo- Puc. 2. 3aBHCHMOCTb yJeJbHOH 
d 4 d 
CTH peakIlyn w= “a oT rvy- cxopoctu My, = 7— ark Ss oe 
OHHH ipeBpauleHua No ypaBHe- ruyOuHbI MpeBpamenua. ]— peax- 
HH10 (3). N=0,1 uA Mepporo nopszKa, //— apto- 


Katamu2 MepBoro mopsgqKa (ypas- 
Henne (1)), ///—xpuBaa no ypaB- 
HeHHIO (3) 


IIpu p = 0 (mpenembupiit cayuaii: usmeHeHua OObeMa B XOfe peakI\MH He 
JOMCXOMHT) ypaBHeHue (3) HpeBpalllaeTcA B KJIaccMwyecKkoe ypaBHeHHe aBTOKa- 
wiu3a (1). Materpupopanue (3) jae 


ides) alike aut = ra int }—(—p) Ini —9), 
ha 


€ No me hao, (Lesmnny 
Ha puc. | mpemctapeHa pacueTHat 3aBHCHMOCTb CKOPOCTH peaKIKHH OT 
YOUHDI-Npeppallenia Mp 3ayaHHOM ‘jo H passIMyHbIX p. Kak BuAHO H3 STOrO 
ICyHKa, BeJIMUWHa MaKCHMaJIbHOH CKOpocTH u TulyOMHa MpeBpallleHHA %,,,,..» Ha 
TOPOH OHA JOCTHTAaeTCA, CHJIbHO 3aBHCAT OT BeJIMYMHbI |. IIpu 6o7mwux p, 
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6IM3KO K e](MHUIe, T. €. MAKCHMYM CKOpOCTH HaXOJHTCH B KOHIe p 
MOXKHO paccuHTaTb 10 (popMyvie: 


N mane 
moxmenun. Bewwunny 7 


MakKC 


_ (11m) —V = Hl = bo) | 
“axe ~ p(t — eno) 


Oco6eHHO HariaHo pasimuve MexKy ypaBHeHnamyH (1) u (3) npoaBAeT 
dn 


Ha KPWBbIX 3aBHCHMOCTH YJ{e@IbHOM CKOpocTH aS Weg PI YOHHbI peBT 
wleHHaA (puc. 2). 

Ilpu mpopelenun Tepmuyeckoro pasioxKeHuA B. B. B MpHCyTCTBHM OTHOG 
TEMbHO OOMbIUMX KOMMUCCTB CHJIbHbIX KaTaJIM3aTOPOB MpoTeKaer Mpocras Ka’ 


HUH jluTMueckand peakiud. KaHeruyeckoe ypaBHeH 
c y¥eroM H3MeHeHHUA OObeEMa B 9TOM CILYY 
uMeeT BH] | 

500 d 1 — 

ne 6 
; | dt "1—py 
re ~® — Joma WoOaBieHHOrO KaTalMsaTopa: 
ai | cMecH. 


VismeHeHue OObeMa pearupytollero BeLlec 
He urpaer pom pu aBrokaTamH3e Tra3s000p 
100 | HbIMM NpOAyKTaMu, Tak KaK KOHWeHTpaluA p 
TBOPeCHHbIX Ta30B ONpPeesIAeTCH TOMbKO Wa 
HHeM HW TeMMepaTypolH HM He 3aBMCHT OT OOb 
*KUAKOH dbaspl. B cBaA3H C 93THM pa3u0x%Kel 
9 0? 04 06 08 mm B+ B+» MpoBosuMoe B 3AMKHYTOH CHCTeMe, KO! 
Fife se Sl A fi WaBleHve raso000pasHblxX MpoAyKTOB Mponopli 
. HaIbHO raiyOuHe mpeppa X%KHO 1 
Puc. 3. SapucumMocTbh yyeubHO f ey Se NSIS Ee Bie NO 28 
cKopoctH peaxyun ot TayOunn. YHHATECA KwacCcHYeCKOMy ypaBHeHHIO aBTO 
peppalleHua MpH pasnowenuH TaJiW3a. 
STHJICHAHaMUKAMHUTpata. ToukKH— TakuM oOOpa30M, yueT H3MeHeHHA OObeM 
sical sola oe, sora US pueui Po- — pomecce Pa3sOHKeHHA MOSBOJMI MOMYIMTb 
6eptcona (3). Kpvpaa paccuntana 
no ypabuenwio(3).k:—4-10-¢mua,  P@KeHMe, OMMCHIBalOUlee KMHeTUKY TepMHY 
kx (1—v) =58,1-10°8 mun 1; KOO pa3JIOKeHHA B. B. IPH aBTOKaTasH3e # 
u=0,90; 1=238°C He€UHbIMH KOH JCHCHPOBaHHbIMH MpoAyKTaMu Ps 


IMM. OKCMePHMeHTaJIbHble JaHHbIe, MOMyUeHs 
IpH paslO*KeHHH pla BelleCTB B KUAKON case, HaxXOLATCA B XoOporiiem + 
rylaCHH C NPeAWIOXKEHHLIM YPpaBHeHHeM. OTO MOMKHO MpOMMOCTPUPOBATD Ha Cc. 
7ytoulem mpuMmepe. Ha puc. 3 npekcraBieHa 3aBHCHMOCTb yJlenbHOH cKOpoc 
OT TMIyOMHbI IpeBpallleHHA IPH TepMMYeCKOM pa3/IO*KeHHH STHeCHMAMUHIHI 
Tpara (mo JanHbim PoOeprcona (*)), mpu T = 238° C. Cospmaqenue pacuerH 
1 are Was seh aii TOUKAMH YKa3bIBaeT Ha CIIpaBelIHMBOCTb ve 
HeHHA 


Iloctynusto | 
8 IIl 1958 


UMTHUPOBAHHAS JIATEPATYPA 


*K. K. Ang pees, Tepmumyeckoe pasoxenne uv ropeHHe B3pHIBUATHIX BeUeCTB, | 
Weis Ss IN, Hinschelwood, JecChem= Soce, 19205721 Gs 3) Porn 7one 


A.M. Marug, K®X, 2, 263 (1931). %A. J.B. Robertson, J. 
67, 221 (1948). (1931). son, J. Am. Chem. 
| 
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Horuagn Akagemun nayr CCCP 
1958. Tom 121, Ne 4 


PHSHYECKAA XHMHA 


M. A. T1POCKYPHHH, E. B. BAPEJIKO u JI. H. KAPTALUIEBA 


BOHA KAK CEHCHBYJIH3ATOP PAJMALLMOHHOrO HHYMIMMAPOBAHHS 
MIPOWECCA OKHCJIEHHA BEH30JIA 


(ITpedcmaeaeno axademuxom B. H. Kondpambecom 15 III 1958) 


Tloayuenne (beHoua MpAMbIM OKUCAeHHeM GeH30Na ABIAeETCA OLHOH U3 Cyue- 
CTBCHHBIX 3afau, KOTOPOH nocBaeH pA pador (t %). ABropamu Hacrosmero 
CooOUeHHA PaHee OblIO UCCIEMOBaHO paMMOMTHUeCKOe OKHCIeHHe OeH30Na B 
Devon B BOAHOM pacTBope, IIpH¥eM MPH KOMHATHOH TeMMepatype Oblulo OTKPbITO 
‘KarTasiu3upytoulee BIMAHHE Ha STY palMal\MOHHO-XHMHYeCKYIO PeaKIHIO HOHOB 
pKenesa (*). [Ipu moppitiiennu Temmepatypbl onbira ObwWIo HaGJIOeHO aBTOYCKO- 
‘PeHHe peakI{MN, TOBQPUBIee B MOMb3Y PaSBHTHA WemHOrO Me€XaHH3Ma OKUCJIe- 
HuA (°). PawwawHoHHOe HHUWMHpOBaHNe Pa3BeTBJICHHbIX IeCMHBbIX MpOleccos 
MPHMeHANOCh Ta KxKe, KAK H3BeCTHO, MPH OKHCJICHHH MpeeIbHbIX YTeBoOpo- 
mo0B (°,”). 

Hactosuee Coo6meHve NOCBALLCHO OOHAPy2KeHHOMY aBTOPaMH OKHCJIeHHIO 
OeH301a B BOAHOH (ase 110 pa3sBeTBJICHHO-LeEMHOMY Me€XaHH3My H, OCOGeHHO, Hc- 
Cle€OBaHHIO POJIH BOMbI Kak CeHCHOMMM3aTOpPAa T1pollecca paWawHOHHOrO HHH- 
UHH pOBaHHaA. 

B kKavecTBe MCTOUHHKAa H3J1YYeHHA HCMOMb3OBaICA Co®’, aKTHBHOCTbIO IIpH- 
Omu3uTeIbHO 1400 r-3kB. pagqua. OnbITbI MPOBOAHIHCb B ABTOKIaBe, H3POTOBJIeH- 
HOM H3 Hep KaBeloulel Cra MapKH | X18H9T, cHaO2KeHHOM Crlel{MaIbHOM MeudbI0 
Wit OOorpeBa HM MaHOMeTPOM JIA U3MepeHHA JaBJIeHHs. 

CpeXHAA MOULHOCTh O3bI, OMpeleeHHaA B CTEKJIMHHOM COCy/e TOM xe reo- 
MeTpHuecKOl (OpMbI, UTO HM aMMyAa WIA oOOmyyeHuA, coctaBlsanta 140 r/cex. 
[panyupopka ucTrouHuKa mpoBousacb 10 deppocysbPaTHOMy MeTOAy, BbIXOIL 
OKHCJICHUA HOHOB 2-BaJIeHTHOFO 2Kese3a MPHYHHMaJICA PaBHbIM 15,6 MomekyJ Ha 
100 28. OrHoureHne OObeMHBIX KOJIMUCCTB BOJbI UH OeH3O0JIa B ABTOKJIAaBe ObIIO 
paspno 32: 1. JL ompiros UcMOuIb30BaJICA OUHLCHHDIN OeH30/I HW TBaxKAbI Mepe- 
THaHHad Boa. Bce OnbITbl MPOBOMMINCh Mp HavaIbHOM JlaBJIeHHH KUCIOpOsa 
10 arm. B unTepBane Temnepatyp 20—220°. Ananu3 Ha teHoO mpoBosusca my- 
TEM 2KCTPAaKWH PeakMMOHHOM CMecH GeH3OJIOM, KOTOpbIli OOpadaTbIBasICA 3aTeM 
pacrBopom cogpi (1 NV). DeHos onpeserAJICA BCOLOBOM pacTBOpe 10 NOFOWLeHHIO 
B yibTpaduomere mpu ,=286 my. CofepxaHve MpOLYKTOB CMOJIAHHCTOTO Xapak- 
Tepa OMpesemANOCb MYTEM OTTOHKH BOMO-OCHSOJIbHOH CMeCH B BaKYyyMe 110 Becy 
OcTalolllerocd B COCYe HeOTTOHAOMLerOcA MOMMepHOorO MpOAyKTa. 

Ha puc. | npuBesenbl KPHBbIe 3ABHCMMOCTH KOHIeHTPaluH (PeHOoa OT O3bI 
OOJYYCHUA IPH pasHbIx TeMrepatypax. Ja cpaBHeHHA MpHBesena anasoru4- 
Had KpMBad OKUCICHUA OeH301a B OTCYTCTBHe BOI (kpuBad /). MoxHO BueTb, 
UTO B BOLHOM pacTBope peak yxKe pH Temmepatype 165° uMeeT ApKO BbIpa- 
KeHHDbIli ABTOKaTaIUTHYeCKU Xapaktep. IlapammembHO Cc OOpasoBaHueM (heHowa 
B OKUAKOli (pase HaGmIOLaeTCA OOpasoBaHHe cmos (puc. 2). KunetHka oOpasosa- 
HHA CMOJIONOOOHBIX MPOLYKTOB OKHCJICHHA HeHTHYHA NO XapakTepy KHHCTHKe 
\6pa30BaHuA (peHoma, B YaCTHOCTH, MAKCHMYMbI KOHIeHTPallMH Ha KPHBBIX 
KOHICHTpalluA — 03a MOyyaloTcsA B OOOMX CyYaAX OJHOBPeMeHHO (puc. I, 
5,7, puc. 2, 2, 8). Bcocrape 9THx MposyKTOB OOHapyxKeHbl (peHOJIbHbIe Ipo- 


A3BOJLHbIe H MOIMeCHHVIbI. 
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Emme OJHMM JOKa3aTeJIbCTBOM TOPO, YTO HCCIehyeMad peaKUMA ABJIACTCA paai 
BeTBJICHHbIM I[eMHbIM MpOMeccOM, B KOTOPOM H3JlyuYeHHe MOXKHO HCNOIb30BaT 
Kak FE VAS UU areHT, ABJIAeTCA KHHETHUeCKaH KPHBaA OOpas0BaHHA eno 
jlaB clyuae, Kora oOny4 
HHe ObIIO NpeKpalleHo Yepet 
2 yaca mocuie Hauada ONbITA: 
a peakUHA MpososmmKalach 
camoyckopsacb (pyc. 3) * 
K o6pasoBaBliuMca 3a me: 
puon o6myuenua 8 MoueKy? 
jiam (beHoma Ha 1009B 9Hep+ 
THH OOaBIAeTCA 3a BPeMs 
mocmeqelcTBHA Z6MOUIeK YUJI, F 
CYMMapHbIit BbIXO] enone 
pu Temnepatype 190° B 15 
20 pa3 MpeBbilliaeT BbIXO de: 
Hoa pH pafWalluOHHOM 
OKHMCI€HHH OeH30Na B 7 
HOM pacTBOpe pH KOMHAaT} 
Ho Temmepatype (8). 

B To %e BpeMA B OTCY1 

Ee CTBHe BOJbI IpH TemMMeparty- 
hk pax 2o 220° B aHaOrMuHbl 
ale 544 Ae ah 136 1630 19 (Gb/mno®  \cnopuax oO/yYeHHA H 

yNaeTca HaOloxaTb mepexo) 


Puc. 1, 3aBucuMocTb Bpixofa eHoNa OT AO3bi u3sayueHua K CAMOYCKOPAIOULCEMYCA Mpe 
Mp pasHEIx TemMMepatTypax (MoumHOCTL qosbr 140 r/cex.). TeKaHHIO peakiuu. Bompoc ¢ 


1 — oxucaienne uncToro 6eH301a mpu t = 165°; 2—9 — 
OKHCNeHve OeH30/1a B BOMHOM pacTBope: 2—npu t= ag aks TOOOHOTO ie 
=20°, 3—npu 100°, 4— npu 115°, 5 — npw 135°, 6 — BOAbl Ha pamuall\MoHHOe HHH 


np 165°, 7 — mpu 190°, 8—mpn 200°, 9—npu 220° WHupoBaHHe mpesctaBrserc 

HaM (yHaMeHTaJbHbIM WA 
NOHHMMA@HHA MpOleccOB OKHCJICHHA. ITa MpHuuHa KpOeTCA, MO HallleMy MHEHHIG, 
TlaBHbIM OOpa3soM, B pasHYHOH paHallHOHHOM cTOMKOCTH G6eH30I1a HU BOJIbI. 
Bpixog, cBOOOZHEIX paluKaJIOB 43 OeH30a MpH KOMHATHOH TemMnepaType M0 


(aone/ma)to” 


KOKUCH M DAUUA 


Ae) 
MONS |. 3 
= 20 sea | 
Se JO | 
S 8 
See) S 
3 s 
= § 20 
= 40 & 
S 3 
s S 
05 Se) 
a = 
= SS 
= 0 th 
GHepeuA Ss alae Ld 6 8 vac 
Puc. 2. 3aBHCHMOCTb BpIxXONa CMOMO0Opa3HEIX Ipo- Puc. 3. THocnegeticraue o6yyenna 


AY EGOS peakWuH OT WO3n1 A3syueHua. 1 —npu t= 
= 135°, 2— pn 165°, 3 — npn 200° 


nanubim Ianupo (°) u BeG6epa (1°) pases 0,5—0,7 ua 100 38. B otux xe 

YCNOBUAX BbIXOL PasioAKeHHA BOMbI cocTapiser 3,66 Mouekyabt Ha 100 9B (14), 

uTO SKBMBaeHTHO OOpasoBanMio 7 — 8 paguKanos H u OH. Takum o6pa3om, 
* AnaNOrHunbiH XO KuHeTHYeCKOH KpHROM NocHe_elicTBMA HaGMogadcH JIA CMOMOCOpa- 

30BaHHsA. 
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OXKHO CUHTATb, YTO KOJIMYECTBO CBOOOJHBIX PalMKaJIOB HW aTOMOB, OOpasy- 
MMHXCH MOM JeHCTBHeM H31yYeHHA HM OTBETCTBECHHbIX, B KOHCYHOM C¥eTe, 3a 
HMIMMMpOBaHNe WenHoro Mpoulecca, B Cilyyae BOM Ha NOpANOK Oovbule. 

Mp! cuvTaem, UTO IpHMeHeHHe B KayeCTBe CCHCHOMIM3ATOPOB pasuallHoHHOrO 
HHUMUPOBaHHA WenHbIX PaSBeTBJICHHBIX IPOLWeCCOB BeleCTB, XAMMYECKH HHepT- 
BIX, HO pay{HallMOHHO HECTOHKUX, YaACTHbIM CJLyYYaeM KOTOPbIX ABIAeTCA BORA, 
OxKeT HMeTb BeCbMa INHpOKOe 3HayeHHe. CylelyeT 3aMeTHTb, OHAKO, YTO B JaH- 
OM CJlyY¥ae POb BObI MOXeT He OFpawHYHBATbCA TOJbKO ee BIMAHHeEM Ha 
pollecc HHuWMMpoBaHHA. IIpucyTcTBue BOJbI MO*KeT BIIHATb HM Ha ocmepLy- 
mie aKTbI WenHOrO mpolecca. Tak, HampywmMep, TepMuyecKOe pa3soxKeHHe 
epekHcH BOOpofa, OOpasyromlelica pH OOMyYeHHH BOAbI, MOxKeT ObITb O;- 
MM W3 2JICMCHTAPHbIX AKTOB BbIPORAeHHOrO pasBeTBIeHHA. Ham yaBasocp 
BISbIBaTb OKHCIeHHe OeH3O/Ia, BBOAA B BOAHbIN pacTBOP MepeKHCb BOMOposia 
| HarpeBast CMeCcb. 


e om 
Hay4no-ncceqopaTesbckul (:pH3HKO-XMMHYeCKHH WHCTHTYT Tlocrymuo 


uM. JI. Sl. Kapmosa 12 III 1958 


HWHTHPOBAHHAS JIATEPATYPA 


me MMe Hope, A.C. Wienuu wap5 KPX, 28, 1386, (1954). YH. Frank 

ber die katalytische Oxidation von Benzol zu Phenol, TloxtopeKas TuccepTauus, Thicoias 
55. °H.M. Omantyaan, E. M. Jlenucos, JIAH, 117, NW 3, 458 (1957). 
a A. Ilpocxypuuu, E. B. Bapeaxo, C6opu. paoor 110 paquannounoti XHMHH, 
moecrp.. 99) 8 EB. Bapeuaxo, J.U. Kaptrawmesa, Il. 7. Hopuxos, 
.A. I[pocKkypuHuH, Coopx. qoKnagzos ua | Bcecoro3H. coBell. 10 payqualMOHHOH XuMHH, 
357 r.(p meyatu). ° M. A. IIpockxypuug, JO. Jl. XMenpbuyunku it u gp., JAH, 112, 
mo, 886 (1957), “H. M. Omanyoab, JAH, 111,.6, 1286 (1956). &G. Stein, 
Mevecittss | JneGhem,150c., 01949) 3245, 2 Lo Bowby, AL Shapiro, J. Chem: 
Mee, 02) 645:61955).))) 29 Ey -W eber,-Po Forsyth, RS ¢hulet, ‘Rad. Res.,.3 
O55) he) Gy Hore hia nrandic iG. G hrom-n lesy, Je Chem a Soc, 215 8808(1953): 


Jloxxaym Axkafemunu Hwayk CCCP 
1958. Tom 121, Ne 4 


PH3HYECKAA XHME 


Ysen-koppecnonnent AH CCCP C. 3. POTHHCKHM, M. WH. AHOBCKUH, 
lr. M. )KABPOBA, O. M. BHHOFPAJIOBA, B. M. KAJIEHALLM u 3. A. MAPKOBA 


KATAJIATHYUECKMM CHHTE3 HENPEJEJIbHbIX YI JIEBOOPOOB 
PSA C,, MEYEHHbBIX PAXHOYIJIEPOJOM C™, C UCI10JIb30BAHME 
MAPO®A3HON PACIIPEJEJIUTEJIbBHOHW PAJMOXPOMATOIFPA®HH 


IlIupokoMy ucnosIb30BaHHIO MeCUCHBIX BELLCCTB B Pas/IMUHBIX OTPacJIAX nay 
HM TCXHMKM MellaeT HefJOCTaTOUHOe pasBuTHe paOoT 0 MeTOMaM CHHTe38a Coe 
HeHHHM HeOObMHOrO H30TOMHOrO cocTaBa. HepelKo MpHroroBJieHHe STUX Belle 
COCTaBJIAe€T OCHOBHYIO TPYAHOCTbh Mp NOCTaHOBKe SKCIePHMeHTaIbHOTO HCCI 
jlOBaHHsA. 

Kak Obl1O0 YKa3aHO OJHMM 3 Hac ('), HeNpaBMJIbHbIM ABIAeETCA pacmpocry 
HCHHOe€ MHe€HHe, MO KOTOPOMY B CHHTese COe€AHHEHHH HeOObIYHOrO H3OTOMHK 
cocTaBa BCe 3a]auv MOXKHO PelUTb IIpAMbIM NOBTOPeHHeM MPHeMOB UH MeTOL 
OObIuHOM CHHTeTHYecKOH xuMuu. UacTto NpuxofuTCA CUMTaTbCA C HasMuM 
M@XKMOJEKYJAPHOFO H30TOMHOTO OOMeHA, BbIZbIBAIOIerO MOHMKeHHe COsep) 
HHUA MeTsuero H30TOMa B WesleBoM mpodykte. HemaopaxkHbiM (pakTop 
ABACTCH TaKYKe CPaBHHTeJIbHaA MOPOTOBH3HAa OOJIbLIMHCTBA H30TONOB H 7 
JIATEIbHOCTh CBeEeCHHA K MHHHMYMY MOTepb HU BO3MOXHO MOJHOFO MCMOMb3OE 
HHA MeTsurero BemecTBa. Bce 9TH OOCTOATe/IbCTBa BLIHYKLaloT U36eraTb Mp 
MeHeHHA HanOomee OOPCMEHHTeEMbHLIX IIPHEMOB OObIYHOM CHHTeTHUeCKOH XHM 
M JlelaloT CCTECTBCHHBIM MOMCKH THMOBbIX YMPOULCHHbIX MPHeMoB, IWIMpe mp 
MeHAA OoraTble BOSMOXKHOCTH TeTeporeHHOroO KaTasiH3a, MO3BOAIOUHe TOH 
peryMpoBaTb HallpaBsleHHe HW WIyOHHy »*eaeMOH peaKkIHH. | 

B HactosueH paOoTe u3arajwrcdA pe3yibTaTbl NOJyYeHHA Me4eHBIX Helt 
JIeJIbHBIX YIIeEBOOPOLOB H3 YTHJIOBOTO CMMpTa, MeyeHHOrO paduoyrsepon 
C™. OrmuuutTeibHOH OCOOeCHHOCThIO H3slaraeMOro MeTOa ABJIAeETCA TO, UTO 4 
MeYCHBI€ MOJIEKYJIbI MOMYUalOTCA OMHOBPeEMCHHO B pesybTaTe OMHOFO Kara 
THYeCKOTO Tpolecca, MporeKalomero Ha KaTa/lM3aTOpe CHHTe3a JMBUMHMA | 
C. B. Jle6eqepy, MHHYA JWINTeIbHbIC HM CIOMKHbIe CTAUM, NPMHATHIe LWIA Mow 
YeHHA STHX BeleCTB B OODIYHOM CHHTeTHUeCKOM XHMHH. | 

PaOota 9Ta ABJIAeTCA YACTHBIM CYUAeM OGULerO NPHHUMNa CHHTe3a MeUeHE 
MoylekyJI (7), KOTOPbIM 3aKJOUaeTCA B TOM, UTO MPOBOAUTCH rpynmnoBoit CuHTE 
NPHBOLAWMM K MOJYYeHHIO CMECH pHa BelLeCTB C HEOObIMHBIM H3OTOMHBIM COCT 
BOM, C TMOCJeAYIOUMM MpHMeHeHHeM (PH3HKO-XHMHMYeCCKUX MeTONOB pasfleeHu 
NOSBOJAIONIUX BbIAeIHTb MeYeHbIe Bel[eCTBAa B HHAMBMAyasIbHOM COCTOAHH 

OcoOblit MHTepec MpefcTaBNAIO BbIeIeHHe MeYeHBIX yreBOLOpoONoB ps, 
Cy ¢ pa3JIM4HOM CTeMeHbIO HeHACbINeHHOCTH M B pa3JIMYHbIX CTPyKTYPHO-H3 
MePHbIX (OPMaX, XapaKkTepHS3YIONIMXCA BeCbMa OIM3KHMM TeMMepaTypaMH K 
neHuA.TakHMH yruieBolopowaMu ABIAIHMCh GyTaqMen (MuBUHMN) c T. Kun. 4,5 
a-OyTHJeH CT. Kum. 6,3°; B-6OyTusnen (tHC-opMa) c T. Ku. + 3,64°; B-6yTua 
(TpaHc-cpopma) c T. Kun. + 0,86°. 

poBeMeHHe KaATAaANUTHUNECKOTO CHHTES Aa 

KatanuTHuecknit CHHTes OCYULeCTBUAICA Ha KaTanusatope C. B. Jle6enesa ( 
mpH 390°, B oOblmMHOH AHHAaMHMYeCKOl ycTanoBKe, omucaHne KOTOpOH jlaHO Pp 
Hee (°). JI CHHTe3a IpHMeHAJICA MeYeHDIi STHTOBHIM crupt C!4HsC!4H2OH c na 
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MOPTHOH yMebHOK pauoakTuBHoctw 0,724 Cu/ma. MockoupnKy qaHnoe uccue- 


JOBaHHe HE CTABHIO CBoeH LWebIO BbIeJIeHHe IpOAYKTOB C MaKCHMAJIbHOM yLeb- 
“HOH AKTHBHOCTHIO, TO WIA 


yo6cTBa paOorTbl MeyeHbIit 
| paquoaKkTuBHblt CNUPT 
| pasOaBJAJICA B OTLEIbHBIX 
ombitax oT 5 jo 40 pas. 
X poMaTorpadu- 
yweckKoe pa3fqeue- 
Hue Tas000pa3zHbXx 
MeUeC€HBX NpPOy K- 
AO B. . 
XUMHYeCKHH H palno- 
| XMMHUeCKHH aHalH3 HU 
pa3jemeHue ra3s006pa3sHblx 
paduoakTMBHbIx IpolyK- | 
-TOB OCYUIECTBIAICA Ha ; 
‘Tas0BoM — pajlHoxpomato- ! 
“rpade, onucaHne M MpHH- H 
mun jelicrsua KoToporo 
“lpupesenbl B padote (°). t 
‘Tipu6op npenctapaser co- : 4 i eat eg J 
-60f KOMONHALLHI0 OObIUHO- # foe aot 
“TO Ta302%KHKOCTHOTO HH 
“TapodbasHoro xpomartorpa- 
(bac ipucnocoOeHHeM IA, 
a uc. 1. XpomatorpamMMa cmecu ra3006pa3HBIX payMoaKTHB- 
O/{HOBPeMeHHOH HEMPe- — WEIX MpOLyKTOB, MOMyYeHHLIX Ha OOBINHOM KaTasM3aTope 
PbIBHOH perucTpallMn pa- 


Pur 
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mun 140 190 120 10 100 90 80 70 60 gona oo 


WMOaKTHBHOCTH HW KOHWeHTPaluu MapoB (HIM ra30B), MOKHaloulwX XpoMaTo- 
rpaduyeckyio KoOHKYy. PerucTpauua coxepxKaHus Mapa B MoTOKe ra3a-HocuTe- 
JIA (a30T HIM BOLOpoX) NpoBosusacb OObIYHbIM TEPMOKOHAYKTOMeTPHYeCKHM 


: | 
740 1002010 00 87 20 70 DO 0 2B WO 


—-<-—9- 


mun tsp 140 136 120 0 00 30 80 70 60 50 40 30 2 0 0 


Puc. 2. Xpomatorpamma cmecu ra3z006pa3ibIx MpOAyKTOB, MOJly ueH- 
HBIX Mp MpOBeeHHM KaTaMTHYeCKOrO CHHTe3a Ha 3ayrJieporKeH- 
HOM KaTau3aTope 


ragoaHamHsaTopoM. J]ia perucTpalu paWoOaKkTHBHOCTH HCMOMb30BaaCb Tpo- 
TOUHAA palMOMeTpHuecKaH KIOBeTa C BMOHTHPOBaHHbIMH B Hee JBYMA TOHKO- 
CTCHHBIMH TOPWOBBIMH CueTuHKaMH (*) (rommMHa OKOIIKa 0,8—1 Mr/cM”), BKJIO- 
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UeHHBIMH B CX€MY H3MEPHTeIA CKOPOCTH CyeTa, C LeCTbIO WMaNas0HaM Ha 200 
600, 2000, 6000, 20 000 u 60 000 umn/muu. Ilokasanua rasoaHaMsaTopa UM U3 
MePHTeIA CKOPOCTH CueTa 3aMHCbIBAIOTCA OMHOBPeMeHHO Ha JIeHTe MHOTONO3Hq 
I{MOHHOTO aeKTPoHHOrO Norentwometpa SIII-09c quanasonom 5 mB u 10 mp, 

Ha puc. 1 mpencraBsiena THNMUHaA XpOMa+ 
TOrpaMMa CMeCH ra3006pa3HbIX palMOaKTHBHEIX} 
MIpOAYKTOB CHHTe3a JHBuHMA Mo C. B. Jle6ene-+ 


BY 43 MeyeHoro cnupta (C3'H;’OH) Ha ofHOM 
M3 OOpaslloB KaTasM3aTopa. XpomaTorpaMmal 
COCTOHT H3 JBYX KpHBbIxX. HuxKHAA KpMBad Mper- 
cTaBAeT COOOH 3amHCb AKTHBHOCTH, a BepXHAA— 
3allMCb KOHILCHTpalluH BelleCTB Ha BbIXOWe U3 
KOIOHHbI. Jlerko moKa3aTb (*), 4YTO yelbHas! 
paMoakTHBHOCTb Kakoro-JiHO00 KOMMOHEHTA! 
mpescTaplser coOol, mp onpeseieHHOM BbIO- 
paHHOM maculTaGe, OTHOWeHHe Mwoulaqeh nom 
COOTBETCTBYIONULHMH 2TOMY BellleCTBY MMKaMH Ha 
JIeBOH H MpaBoH KpHBOH XpOMaTOrpaMMHI. 
PamuoxpomMaTorpaMMa TloKa3bIBaeT, 4TO B YC 
& J(OBHAX OMbITAa OCHOBHbIM ra3000pa3HbIM I1po- 
go YKTOM ABAKeTCA WuBuHH (81,3%). Comepxa 
/\ iy Hue OYyTHJICHOB He IIpeBbiiaer 4,7%. 
TepmuyeckoH oOpa6oTKoH KaTamM3aTopa 
BBeJeHHeM JOOaBOK MOXKHO H3MCHUTb COOTHOLME- 
: Hue NpOAYKTOB, KaK 93TO MOKa3aHO Ha XPOMATO- 
a rpamme (puc. 2), CHATOM Nocsie NPOBeeHHA CHH- 
net Te3a Ha 3ayIvIepOXKeHHOM KaTau3aTope. Kak cle- 
Hie ND EN wyeT u3 pwc. 2, B WaHHOM cCJlyyae riaBHyW 
OF tM ts gals Dane nae mMaccy ra3s000pa3HbIxX MpOAYKTOB COCTaBJIAIOT Oy- 
40 120 100 80 60 0 20 ery (51%), a colepxKaHHe MHBHHMNA s 
ae apna a aes mpeppluaeT 25%. Yeennuenne covepxanua 6y- 
yresolopolos Tipu ux mocmego- TMICHOB CBASAHO C THAPUpOBAaHHeM MMBHHHIa 
RATeNbHOM BbILeeHHU. a—ucxog- Ha 3AKOKCOBaHHOM KaTamusaTope (°). B ra3e 
Hasd XpomaTorpamma, 6 — xpoMa- NOABJIAIOTCH TaKk2Ke HacCbilleHHble YyIrvlIeBOJOpo-' 
TOPpaMMa BBIJeNeHHBIX &-H B-WHC- ABI (6yran). 


CyHg, 6— XpomaTorpamma BBIje- | 
JICHHBIX 8-tpanc-C4Hg uM MBHHIA XapakTepHo, uTO YCJIbHbIe AKTHBHOCTH YI-' 


JeBOLOpoxoB (B HMM/MHH -cM’), MpeqCTaBJIeHHbIX 
Ha XpoMaTorpamMax puc. J u 2, npuMepHo ofH- 
HakoBbl. |'a30Bah CMeCcb, MOJIYYeHHaA Ha 3ayIvIepOKeCHHOM KaTaslMsaTope, Obl- 
Jia WoBeprHyTa XpomMatTorpaduueckomy pa3iemeHuto. B MoMeHT BDpeMeHH, OT- 
MeueHHbIH Ha XpomMaTorpamMe TouKxol A (puc. 3 a), ra30BbIi NMOTOK, BbIXOJA- 
WMH M3 KOJIOHKH, HallpaBsAJICA B JIOBYLIKY C %KHUKHM Bo3fyxom. Bpimopa- 
»*KuBaHHe a-CaHs mposomKanocb Jo TouKH B, nocse vero ra3 HalpaBJAJICA MU: 
MO JIOBYIIKH B BbITAKHY!O CucTemy. B Moment, cooTBeTcTByrouyul B, rag Ha- 
MIpaBJAJICA BO BTOPY!0 JOBYLIKY, B KOTOpOH BbIMOpaxkuBaHue B-TpaHc-CsHs npo- 
NowKaOCb O MoMeHTa cooTBetcTByromero [. TouHo TakuM xe o6pa30M 
BbIMOpaxkuBaln dpakuan B-wuc-CaHs u CaHe (7, £, K,3). Uro6nr yOequrecs 
BXMMHYeCKOH HM palHOXMMHMYeCKOH UYNCTOTe BBICIeCHHBIX BellecTB (ppaKkIuH 
a-CaHs uB-uuc-CaHs, ObiiM pasMopoxeHbI HM BHOBb 3alymeHbI B XxpoMaTorpa- 
(buyeckyl0 KOJIOHHY Ha MOBTOpHOe paMoxpomaTorpadupoBpaune. Tlonmyyenuas 
pafMoxpoMaTorpaMMa IipeycTaBleHa Ha puc. 3 6. CpaBHeHuve puc. 3a u 36 
noKasbiBaeT, YTO &-CaHs uw B-muc-CaHs u3 xpomMaTorpammMbl 3 a mepeHeceHbi Ha 
xpomaTorpaMMy 3 0B 4McTOM Bue Ges MpHMecu coceqHuX dpakunii. Anano- 
rH4HBIM OOpasoM ObWIM MepeHeceHb! (pakuuu B-Tpanc-CaHs nu CaHe (puc. 3¢). 

Jina MeHTHpMKAalMH OTACMbHEIX (pakWMH ObWIM CHATHI ux uHdpaKpa- 
CHbI€ CIEKTPbI MOTIOULeEHHA. CreKTPHI NOTMOMLeEHUA ObLIM MOyUeHbI Ha cneKT- 
porpade MKC-1 B o6actH 2—15 M, kyfa nonagator uactote! jecbopmalnox- 
HbIX KoNeOaHHi cpaseh C—H un panentubix KoneOanuli C=C un 
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Oo 
aes 
~s 


< — C-cspa3sei. Ilonoxenue nonoc normomenna, COOTBETCTBYIONLee JaHHbIM 
WaCTOTAaM, CBA3aHO C CYIeCTBOBaHHeM B MosleKyJle OyTHMeHa OMpeeeHHBIX 
PYNNHPOBOK aTOMOB UH MOTFIO CyKHTb ykKa3aHHeM!' Ha MpucyTcrsue Toro 
WIM Apyroro w30Mepa. 

Cnekrpbl MOrioujeHust OTJeIbHLIX pakuuli mpescraBneHbl Ha puc. 4. B 
COrlacHM C JIMTepaTypHBIMH JaHHbimu (*), MepByro cppakiwio cmemyer oTHecTH 
K a-OyTHMeHy, BTOpyio K 8-Tpanc- 


OyTuleHy HW TpeTbIO—K B-1NC- a 

OyTuneHy. B Hauiem ucceqoBa- 100 

HH B KayecTBe HeNOABMxKHOL (ba- 60 

3bI OblIH MCNOb30BaHbI Mpupol- 

HbI€ pa3HOBHHOCTH KpeMHe3ema m 

(quatomur, MHPy30pHasd 3emMsIA 40) a 

Ap.), MIpONMTaHHble HHTPOOeH30- 2D 

JOM (Ha 100 r cop6euta 40 r uut- 9 

podexsoua). 100 

_ Tlepcnextusuolki sBuiaetca KoM- 40 

OuHalMA XpoMaTorpadun c_ pek- 3 

TapuKalweH, 9KcTpakuMeli unpo- L MH 

THBOTOUHEIM pactipewenmenuemM. & 4 6 

OTH MeTosbI oOJafaioT ropasqo & yy 

OoNbulel MpOU3BOAMTeIbHOCTHIO MO 

poryT ObITh HCHOMb30BaHbI WIA ie 

mpesqBapuTelbHOrO,’ rpynnoBoro 

pasilenenua cmecu Ha pan cpaK- a 

IW Cc MOcMeLyIOUIUM BbIeteHHeM 60 

OTICIbHbIX KOMMOHCHTOB. 40 
IIpuBeeHHble pe3yJIbTaTbI m0 6 

CHHTe3y MeYeHBIX THBUHMIAa UM Oy- Ay 


THJICHOB HJIJIIOCTPHpYytoT, KaK HaM 
KaxKeTCs, MpocTory H yOOcTBO Me- 
Toa. KaTauTHueckHH OMbIT JVIMT- 
€A oKono | yaca, M xpomaTorpa- Puce. 4. Cnextppl normomenua OyTutenoB. a — I 


cpueckoe pa3yeleHve 3aHHMaeT cbpaxuusa, 6 — Il bpaxnus, ¢ — II] bpaxuusa. Toa- 
2—2,5 4aca. Takum o6pa30M, 3a uluHa KroBeTEI 20 cM 
3—4 uaca MMeeTCA BOSMOXKHOCTH 
MOJYIUTh YeThIPe paMOXUMHYECKH YACTHIX MpOMyKTa, CHHTe3 KOTOPHIX H BbIee- 
HHe B YHCTOM BHJe OObIMHBIM MyTeM 3aHAJI Obl HECKOJIbKO Hel. 

BowbuiHe BO3MOKHOCTH JIA MPHrOTOBJICHHA Pa3JIMUHbIX COeAMHEHHH, Me- 
yeHHbIx Cl*, orkpbiBaeT ruipupoBanue CO no Opsosy — Oumepy — Tponumy, 
CUHTOJbHBIM mpomecc (1), rHqpokoHJencauua mo Siinycy (°), SemuHcKomy °). 


6530 700 800 3001000 1400 2000 cm’ 
Vv 


Mucruty?T du3suueckoh XHMHH Tlocrynuso 
Akayemun uayk CCCP 16 IV 1958 


UMTHUPOBAHHAA JIMTEPATYPA 


'¢. 3. Pornuckuds, Coopx. M3o0ronm B katanu3e, M3y. AH CCCP, 1957, crp. 411. 
2C. B. JIe6enes, DKOX, 3, 698 (1933). ®M. UH. Anosexku it, IIpu6opp u crengui, 
fI—57—99/8 (1957). ¢M. HW. Huosexudk, I. C: Kanycrun, B.A. HororKos- 
PiotwuH, Coopx. Usoronn B katatuse, M3. AH CCCP, 1957, crp. 391. °T. M. Ka 6- 
pospa, B.M.Kagenaun, tam xe, crp. 187. °C. Phillips, Gas. Chromato- 
graphy, 1956. 7R.S. Rasmussen, R. Bra tian, JeChem Physs, lo 9120) 131 
(1947). ®A.T. Siaye, K. B. My3unkuu, JAH, 54, 35 (1946). °H. A. Se 
muucKkul, JAH, 60, 235 (1948). 
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Tloxnayn Akagemun nHayK CCCP 
1958. Tom 121, N: 4 


PH3HTECKAA XHMHA 


JI. A. POTT 


YPABHEHHE W30TEPMHYECKON JUOOY3HH 
B KPHTHYUECKONM OBJIACTH 


([Tpedcmasacno axademuxom C. H. Boaodkoeuuem 10 IV 1958) 


B pa6orax (1%) OblI0 BHepBbIe yCTaHOBJIeHO, UTO B KPHTHYeCKOH OOWacTH 
JBOHHOH CHCTeMbl CKOpocTb judipy3sHu mayaeT WpakTHyeCKH JO HYJIA flake 
IPH S3HAUHTeJIbHOM rpafWeHTe KOHI,eHTpallHH OJHOTO H3 KOMMOHEHTOB. TOT 
UPeSBbIUaHHO BaXKHbI (PaKT WOKAa3a/l HeMPHMeHHMOCTb OObIYHOrO ypaBHeHHs 
Duka JIA onHcaHHaA WHdppy3HH B KpHTHYeCKOH OOsIacTH. BplIBox MpaBHJIbHoro 


ypaBHeHHA H30TepMHYecKOH AupPy3un WOJMKeH HCXOJHTb U3 TOTO, TO OBICTPO- | 


Ta H3MeCHEHHA KOHICHTPallHH OJHOrO H3 KOMMOHEHTOB ONpeeJIAeTCH rpajiHer- | 
TOM e€rO XHMHYeCKOTO OTeHUHaJla 


D { 
dm, = — Rr Cy Grady ods dt, (1) 


rye dm, — KouIMyecTBO KOMMOHeHTAa, NpowuPppyHAMpoBaBlero yepes MTOWLAaKy 
ds 3a Bpema d¢t mo HalpaBJIeHHIO eMHHYHOTO BeKTOpa N, HOPMaJIbHOrO K ds; 
Cy HW Ug — COOTBETCTBEHHO KOHILeHTpallWA H XMMHYeCKHH MOTeHLMas BTOporo 
KOMMOHeHTa; 7 — Temmepatypa; R—ra3oBpaa nocTrosHHad; Dy) — KoadpulueHt 
MIPONOPIHOHAJIbHOCTH, KOTOpPbI OyeM B jlaJIbHeHWIeM MOJlaraTb MOCTOAHHBIM. 
OGObIuHbIMH Tpeo6pas0BaKHHAMH HS ypaBHeHHA (1) MOXKHO MOJyYHTb ypaB- 

HeHHe 
sz div (Cz grad pw»). (2) 


B KpHTHYeCKOM TOUKe J[BOMHOM CHCTeMSI JOJDKHbI BbINOJIHATBCA yCJIOBUA 
a 0? Us 
ere es ( = ) == ((), (3), 
(aw: ON; 


PF 
rae N,— MOJIbHad JOJIH BTOPOroO KOMMOHeHTA. 

Orciofa cueqyeT, YTO B pa3svIO%KeHHe XHMHYeCKOTO MOTeHIMadla w B PAI 
m0 Ny— Nz,» (No, » — 3HaYeHHE MOWIbHO OM B KpATHYeCKOI TOUKe) WICHbI 


JE BE 


mepBow M BTOPOH cCTemeHH He BOlyT. OrpaHHunMBascb NepBbIMH JByMA wWie- | 
HaMH pa3JIOXKeHHA, MOXHO 3anHcaTb | 


Ys = const + B(N, — Nz, »)?. (4) 


PaccMoTpHM ypaBHenve Judpy3uH Id CHCTeM, Y KOTOPDIX MapliHaJbHbie| 
YAeJIbHbIe H MapllHaJIbHble MOJIbHbIe OOLeMbI B OOJIACTH KPHTHYeCKOM KOHIeHT- 


| 
| 


pallHM OYeHb C1aOO 3aBHCAT OT CocTaBa pacTBopa. TaKaa cucTeMa Oblia uc-. 
cyleoBaHa, HanpHMep, B padorte (3). Yuurbipasx, uToO | 


Ne 


V == ogy a. VN, Cy a V (5) 
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me V — 06bem pacrBopa; v, HW V,—NapuasbHble MOJIbHbIe OGbeMbI KOMNO- 


HTOB), a Take ycyloBna (3), ypapHenne (2) B cayyae OJHOMepHOK pudpipy- 
M 3anveM B Bue 


poN2 _ __ 38D, (Ns _\2 2N 
OL. RE (No — Ny, h) {{ Tab [Ms — Nor + reac acer + 
Satya’ tear v4) 
| Neo (N2—N,, ») 02No (6) 
N es rae 2 
sii Gizipe °* 
_ J\aa psjla cucrem cnpapeyimBo ycuoBue 
N = = 
Hy ae) <a I, (7) 
sTOsIb3 yA KOTOPOe, MO2KHO yNpOCTHTb ypaBHeHHe (6): 
ON ON» \2 of /ONe \2 aN 
Gt = 24N 2 (Na— No, ») ae +a(Ma— No, x) [(SEY + We “|, 
maytrs SED, (8) 
oH am 


Tak kak pacTBOp paccMaTpHBaerca B OKpeCTHOCTH KDPHTHYeCKOH TOUKH 
V2— No, rn), TO, COBeplliad mpeo6pasoBanne 
£ 


N, == No, pe? (9) 


yuuTpipas, uro | 9 | <1, nomyunM npHOuIMKeHHOe ypaBHeHHe OJHOMepHOli 
30TepMHYecKOH AupPy3HH B OKPeCTHOCTH KPHTHYECKOM TOUKH: 


0p Oo \2 

or = Ae (S2Y, (10) 
Le A= 2aN3. ke 
Petienue ypaBHenua (10) 
1a ee. 
| Via | 

NG == No 2 ——————— ; sig 
3 Siar V2(—et +1) ee 


1 H Co—MOCTOAHHbIC, OMNpeseJIAeMble H3 HauaJIbHbIX WH TpaHHUHbIX YCJIOBHH. 

B coorpercrBuH c runotesol Ouxsarepa B TepMOJMHaMHKe HeOOpaTHMBIX 
pomeccos (*), CpeqHAA CKOpOCTh 3aTYXaHHA KOHILCHTPaWHOHHBIX (plyKTyalun 
OJIXKHA ObITb JIMHeMHbIM OOpa3s0M CBA3aHa C ANdpPy3HOHHbIM MoTOKOM. M3 store 
NekyeT, YTO B KPHTHYeCKOH OOJIACTH KOHILCHTPal|HOHHOe paBHOBeCHe JOJKHO 
eJIGHHO ycTaHaBJMBaTbcaA. B cBA3H C 9THM MpefcTaBJIneT MHTepec paccMorT- 
€Tb H3MeCHCHHE MOJIbHOH JlOJIM (KOHILeHTPalHH) BTOPOrO KOMMOHeEHTa B CPpaB- 
HTCJIbHO MaJIbIX OOBEMAX, JOMYCTHM, Ha JVIMHe CBeTOBOM BOJIHbI, YTO Cyllle- 
TBEHHO j\JI OOOCHOBAHHA YKa3aHHOH THMOTeSbI. 

Pei MOM. a=) bMe Ue Nae OgNo 2, A. UW, + =f g = %2No, p, 
Pe oy< 1), To 


Ne) 


Cte = [In eal » Cg = V Qin'ex. Ge) 


Bxogauui B (4) KoxppuunerT 8 Jit psxa %WUAKOCTeH NMoOpsAAKa 
0? Kan-(mMojbH. jon)? + Momb?}; ecmu Dy~10-$—1077 cm?-cex™, No, nr ~ 
~0,2—0,3, TO JIA KOMHaTHBIX TeMnepatyp A~ — (10° °—107?°) cm?-cek?. 
‘orjla wit JiJIMHbI /, paBHOH WIHHe BOJIHbI BHAMMOrO CBeTa, HallpHMe), 
A Lo Pe 
OOO A, u In ; ~ 107 (a4, 1) 

1 
Cy ~—10° cex?. 
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CorsiacHo peurenu1o (11) 3aMeTHOe H3MeHeEHHe MOVIbHOM JOJIM KOMMOHEH* 
HacTynuT Tora, Kora — Cyt CTaHOBHTCA CpaBHHMOM Cc eMHUeH, T. e. Yep) 
t ~ 108 cex: (puc. 1 ana « = 0,95 uw oe 0,9): | 

BowbioH + MpoMexKyTOK BPeMeHH peJwJlaKcalluH MO3BOJIAeT HCIOJIb30Ba1 


OnTHueckHe MeTOJbI HcceqoBaHuaA Tpowleccow Auppy3suu B KPUTHYECKE 
o6actH. B padotrax (°)Ha mpHMepax 4m 


De- {  TbIX BeILeCTB ObIIO YCTaHOBJICHO, 4TO B KP) 
THYeCKOH OO1acTH mMocwe mMepeMelIHBaHI 

a 8 : MeJJICHHO YCTaHaBJIMBaeTCA BepTHKaJIbHe 
ee PpaBHOBecHoe paciipeyeJieHHe KOHILCHTpallH] 
S16 ABTOpbI OOBACHAIOT 9TO TEM, YTO HaBepx 
5 KOJIOHKH OOpa3ylIOTCA YIVIOTHeHHBIe acc 
: 3 ‘Wally (clusters) MOJI€KYJI, KOTOPbIe 3) 

2 TeM MO], J€HCTBHEM CHJIbI TH2KeCTH Me} 


,  eHHO ocegaioT Buus. IIpupegennble BbILt 

BHIYHCJICHHA MOKa3bIBaloT, YTO OOJIbLIC 

é 4 A IPOM@XKYTOK BPeMeHH peJlaKCallHH BOBCE F 

CBA3aH C yKa3aHHbIMH MOJeJIbHBIMH mpe; 

Duc. 1. f—£=0: 2-109 cex., CTaBuenHamu. K Tomy 2e yiJIOTHeHHBIe rpy 

Ba 1Ouceee fal omecore MIbl MOJIEKYJI HE JlOJKHbI HEMpeMeHHO crys 

KaTbCA BHH3, a MOryT pacmacTbcA BBepx 

HW OOpa30BaTbcs BHU3y. 

Ypapuenue puddpy3nu (10) MoxkHO mpHBecTH K BUY OObINHOTO ypaBHeH 
Muka 


OC» a 0 0Ce w/t 
| ae a (1 


WA YeTO HEOOXOAHMO OnpememuNTh (pyHKuHnIo D(N,2), KoTOpyio u OyzeM HHTEeL 
MpeTHPOBaTb Kak KOaPppulneHT Zudpy3HH B KpHTHYeCKOH OOvIacTH. 

Ilonaraa V =const, nowyuHM onpejesioulee ypaBHeHHe JJIX UCKOMe 
cbyuKkuun D 


+FDO, #, (14 


rye 


bay OK NG Ci (X + C2) 
PU ay ge ee eee i 
K IIpu c, = 0 (nocuemHee cooTBeTcTByeT yculoBuio, uTo mpH t =O u x =! 
ih No, k) 
® (x, t) = Alf (dP x. (16 
Pemenne ypapHexua (14), ecau ucnomp3opatp (15) u (16) nm nonomutt 
D (Nz, nr) = 0, 3amumerca B BUTE 


N, : 
D(N2) = A(—* 4 In ede (17 


ABTop BbipaxaeT OularojapHocTh npod. HW. P. Kpuuesckomy 3a nurepec 
K paOoTe HM LeHHbIe COBeTHI. 


Tlocry nus0 
10 IV 1958 


UMTMPOBAHHASA JIATEPATYPA 


‘H. P. Kpuuvenekunh, HE. Xasanona, JI. Po Jluemuan AH, 99 

113 (1954). @H. P. Kpuuesekui, 10. B. Wexancxaan, -KOX, ii "931: 

(1956). 510. B. Wexauexaasa, Jlucceprauua, Toc. nner. a30TH. mpom., M., 1955. 

C. P. ne [poort, Tepmogqunamuxa HeoOpaTumprx mpoueccos, 1956. °®F. E. Mur 
ray, S.G. Mason. Canad. J. Chem., 30, 550 (1952); 33, 1408 (1955). 
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Jloknaann AKkayzemun Hayk CCCP 
1958. Tom 121, Ni 4 


PHSHYECKAA XHMHA 


K. H. CAKOJbIHCKHH, C. H. BABKOB 
M 4JeH-KOppecnoHnent AH CCCP H. M. )KABOPOHKOB 


KOI®@SHUKEHTbI PABHOBECHOFO PACNPEEJIEHHA JEMTEPHA 
MPH W30TOMHOM OBMEHE MEXK]Y BOOM WH HEKOTOPbIMM 
THUOJIAMH 


BoJIbuIMHCTBO paOOoT MO H3yYeHHIO peaKILHH OOMeHa U3OTONOB BOsOpoya orT- 
JOCHTCH K HCCJIEOBaHHIO OOMEHHDIX peakUMi Mexy BOLO H rpynnamu O — 
1, N — H, C — H. Ueccaenospanuni B o6acru peakunii o6Mena u30TONOB BO]O- 
ola Mex Ly BOAO Hu rpynnoH S — H nemuoro (1%). 

PaBHoBecHe peaKIMH H30TOMHOTO OOMeHa 

RSD + H2O0 2 RSH + HDO 
[PHHATO XapakTepuSoBaTb KOappUUMeHTOM paBHOBeCHOrO paciipeseeHuaA jeli- 
epua a. KosdpulMent paBHoBecHOro paciipeseleHHA ONpeeAeTCH KaK OTHO- 
UCHHe OTHOIeHHH PaBHOBeCHbIX KOHIeCHTpallul JelirepuaA u MpoTHa B Bose 
_ THOUIe 
a&={[D]/[H]} son / {[D] / (i) rena (1) 


Como (*) onpeqesuu 3HaueHHe & JIA OOMeHa MEXKLy BOOM HU CepoBO,Oposom 
2,28 mpu 15°). JLusa Tol »xe oOmeHHoM peakuun Beneguxt (2) mpHBoquT qanHbie 
€MeILKUX VCCJIeLoBaTeeH MO H3yYeHHIO TeMMepaTypHO 3aBMCHMOCTH KO3(p- 
MILMCHTAa PaBHOBecHOoro pacipeseeHuaA Melitepua (2,34 mpu 25° u 1,92 npu 
00°). O6zeH u Ap. (*) NowyuMIM 3HaveHHe &% JWI peaKIMH OOMeHAa MexKLy BOLO 
-9THJITHOJIOM (2,32 mp 25°). XaTuucon u 7Kuub (*) WpHBOLAT WaHHble no Temme- 
aTYPHOM 3aBHCHMOCTH KOSPPHIMeHTA PaBHOBECHOTO paclipeseseHHA NIA peak- 
HM OOMeHa MeXKy BOOM Hu u3s0NponHTHoOM (2,02 npu 27° u 1,77 mpu 95°). 

3HayeHHe & MOXKHO paCC4UHTAaTh MPH HaJIHYHH NOCTATOUHO NOAPOOHbIX cMekK- 

PabHbIX JaHHbIX. OOfeH Hu Ap. (°) paccuvTaM BeMUMHY % WIA peakiwMH O6Me- 
a MexKy BOOM H ITHJITHOJOM HW MOJYYHIM yOBJIETBOPHTeIbHOe CorlacHe 
akcnepuMeHtoM. IlockombkKy MoApoOuble cneKTpasbHble LaHHble WIA THOJIOB 
BICOKOFO MOJIeKYJAPHOFO COCTaBa OTCYTCTBYIOT, BeEIHYHHY & MO2KHO OMeHHTb 
Wlllb TpHOmMxKeHHO (c TOUHOCTHIO+15%) no sHayeHHaAM B-cbakTOpoB OOMeHH- 
aIOWHXCA THAPHAOB, Kak 9TO MpeqioweHo BapmasckuM u Baticdeprom (°). 
[pecTaBAJIOCb MHTepeCHbIM SKCMEPHMCHTAIbHO OMpeeMUTh 3HayeHUA Kosp- 
MILHCHTOB PaBHOBeCHOrO paciipeseeHuA LeHTepuA pH peakiMAX M3ZOTONHOrO 
6MeHa MexKy BOOM WH HEKOTOPbIMH THO/aMH. 

B pa6ore Oblyi0 UCCeAOBaHO paBHOBecHe peakUHit OOMeHA AeliTepHeM MexK]y 
oHoOl H HOpMaJIbHbIM OyTHITHOOM H-CaHoSH, Bropn4HbIM OyTHJITHOIOM BTOp- 
aHoSH, u30amutuosiom i-CsH,,SH, HopMambubim rekcuiTuosiom x-C6H\3SH 
puodenosiom CeHsSH. [lepppie verpipe THovia ObWwIHM CHHTe3HpOBaHbl U3 COOT- 
eTCTBYIONLUX CIUpToB Mo MeToLy @pauka u Cmnta (°), a THOeHON u3 XsOpaH- 
AIpula Oenso1cyabpoKucsorsl (’). Houyuennpie THOJII THLATEbHO OUMULAIACb 
r MIpuMeceli pasroHKO Ha PeKTHPUKANHOHHOM KOJOHKE, 3alOJHCHHOM CTeK- 
AHHbIMM CliMpadibKamu, spdpexTHBHocTbio B 10—12 crynenel. Uuctora nosy- 
SHHBIX MOC pa3rOHKH THOJOB MpOBepANaCh CpaBHeHHeM 3HayeHHH TeMIIepa- 
ypbI KHIICHHA M MOKasaTeA MpeOMIeHHA C JIMTepaTYPHbIMH JaHHbIMH. 

KosdpHivenTh paBHOBecHoro pacnpeyereHusA Aelirepun a IA peakUHH OO- 
eHa M@KLY BOLO MU THOMAMH OMpee/ANHCb ClexyiouiM oOpasom. B annapat 
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3axas 700 


o = 
It H3YYCHHA paBHoBecuaA BBOAUMOCh 0,5—1 cM® BosbI C KOHMeHTpalluen je 


Tepua ~3 mom.% u 8—15 cm? THoa C MpHpoAHOH KOHIeHTpallued Melirepu 
(0,016 mon.%). (AnnapaT mpescraBa COOOM CTeKAHHbIM WMIMHAp KuamMerpor 
27 MM, EMKOCTBIO OKowIO 40 cm’, Cc OTpocTKOM HaMeTpoM 7 MM H C MepeTAKKO} 
mocepewuHe.) KomnuuecTBo BBOJMMbIX THOMA H BOA ONpesemAOCh MoOCceqoBa 
T@JIbHbIM B3BeIUMBaHHeM pPaBHOBeCHOTO alillapaTa Ha aHaJIMTHYeCKUX BeCaX 
OrpocTok oTMaMBayicad MO MepeTaxKKe, HM PaBHOBeCHbIM alimapaT MoMelilaJics 
B TepMocTaT, TeMMepaTypa KOTOporo NoWepxuBasach c TouHocTbIO +0,1% 
Cojlep2KuMoe paBHoBecHoro alMapata B30aJITbIBaOCb MpH MOMOL{H amnapaty 
JWIAd BCTPAXMBaHNA Cc YacToTOH 136 KayaHHH B MMHYTY. 

[IpeqpapHTembHbIMH OMbITaMH ObWIO yCTaHOBJIeHO, YTO HM30TOMHOe paBHO 
BecHe IIpH peaKWMH OOMeHa MexkiLy BOOM HM THOMaMH JocTHraeTca 3a 8—10 yac 
Ipu Temnepatype 20° (3a 2 uaca mp OOMeHe c THO*eHOJIOM) H 3a 2—4 vaca Mp} 
Temuepatype 80°. Ilosromy Bo BCex ONbITax MO H3yYeHHIO paBHOBeCHA BCTPAXH 
BaHHe nmposom«Kain 12—15 uac. (5—7 uac. Aa OOMeHa Cc THOdeHOJIOM) Tp) 
Temmepatype 20° n 6—8 uac. mpu Temneparype 80°. Ilocae npekpaujeHua BCTpAl 
XMBaHHs PaBHOBECHbIli anmapaT BbIHMMaJICA U3 TepMocTaTa, ObICTpO M TULAaTeNB 
HO BbITHpasicA (PHJIbTPOBabHOH OyMarol, OTJaMbIBaJICA KOHYAK OTPOCTK 
HW COMepxKHMOe alnapata MepeHOCHJIOCb B JeCJIMTeIbHYIO BOPOHKY, Yepe3 KOKY:. 
KOTOPOH IMpKyJINpoBasa Boa M3 TepMocTaTa. TemnlepaTypa B JeJIMTebHO 
BOPOHKe Obluia 6M3Ka, CJleqOBaTeIbHO, K TeMMepaType MpoBeeHHA OMbiTa. OF 
MO3BOMAIO H3O@KATb CMeELMLCHHA H3OTOMHOTO PaBHOBeCHA IPH paseJleHHH Cj10e 
MOCKOJIbKY CaM OMbIT HM ONepalluaA pa3seJIeHHA KOMMOHEHTOB MIpOBOAMJIMCb Tp 
OMHOH MU TOW 2%Ke TemMnepatype. Cio BOLbI OTAeNAIICA OT THOMA OTCTAHBAaHHe 
mocme “vero NosBeprasicd OUMCTKe Mepe H30TONHBIM aHasiM30M. OuncrTKa Ce 
cTOAa B IpomycKaHuH NapoB BOI Hal pacKaJIeHHOH OKUCbIO Me VW AByXKpat 
HOM MUKpomeperoukKe Mog Bakyymom (8). M30ronHblii cocTaB BOLbI onpekemaa 
KalleJIbHbIM MeTOJOM. KonleHTpalua JelTepua B THONe He ONpelelAach; OF 
BHIUHCIANaCb TO MaTepHasIbHOMy OalaHcy eliTepuaA B CHCTeMe. 

Kpome ombiTos 10 npAMomMy OOMeHY (MexkKYy OOoralleHHOl JeHTepHem Boe 
M THOJIOM C IIpHpOAHOH KOHWeHTpalluen MehTepusa), Wa Kaxkoro THOMA Obi 
MpOBeJeHO M10 OMHOMY ONbITy 10 OOpaTHomy oOMeHy mpu 20°. MeroquKa mpoBe 
JICHHA ONbITOB Oblia aHaslorMunHa onucaHHon. Ja 9THX ONbITOB UCHOMb30Bas. 
BOY C NPHpOMHOH KOHUeHTpallMel Mevitepusd U THOMbI, OOOralleHHble B mpelb: 
JYWWAX ONbITaX 10 WpsAMomy oOMeHy Jo~ 1%. ITpopeqenue ombiros 10 o6paTHOM) 
oOMeHY MOATBepAMIO WOCTH>KeHHe HCTHHHOFO TepMOAMHAMHYeCKOTO paBHOBE 
Cua. 

KosduuneHT paBHOBeCHOTO paciipeleseHHA TelirepuA a BbIUMCIAICA Cid 
jyouluM oOpasom. Ecam Xo— ucxoqHad KOHUeHTpallua jelirepua B BOfld 
Xp»— KOHUeCHTpalMA MeHTepHaA B Boe Nocme AOCTHKeHHA PaBHOBECHA, Yor 
MCXOJHadA KOHICHTpallMaA TelirepHaA B THOe (BCe KOHIWeHTpalluad — B Mow.% 
Ny — 4HCIO MOJeH THOJa, Ny — YHCO MOJeH BOAbI, TO Ha OCHOBAHHU Onpel, 
JieHHA & W3 (1) HM MaTepHambHOTO OanaHca Jelitepua B cucTeMe 3HayeHHe « out 
JIeNIACTCA BbIPAxKeHHeM ; 


ny : | 
x, 100—[ +25 %— Xp) | | 


ie 
Yo + 2 a (Xo 2S) 


Onbirbt MO OMpeeseHHIO % MPOBOAMJIMCh B TeMMepaTypHOM MHTepBavie 20- 
80°. Ja oOMeHa MexKy BOOM HM BTOPHUHbIM OyTHJIMepKallTaHoM OMBITHI Tip 
BOJMJIMCb B MHTepBate 20—70°. Jia KaxKQoH cucTeMbI ObIIO NpoBezeHo 9- 
13 onbiToB, 10 2—5 ombiToB No OnpeseeHMIO & IIpH KaxKOM 3HayeHHH Temmep 
Typbl. [lonyuenuble skKCNepHMeHTaJIbHbIe PesybTATbI NO OMpekemeHnio Kopp 
IWHeHTa PaBHOBECHOFO pactpeseseHuA % IPH pasHbIX TeMMepaTypax MpHBeeH 
B Tad. 1. Sfecb xe NpHBeAeCHbI 3HayeHHA CpeHUX apudMeTHyuecKUX OMIN6c 
B OMNpejleyieHHH a. 
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Ta6Oanua 1 


SHaveHut KOSpPPUUMeHTOB paBHoBecHoro pacnpereneHHA eliTepva NPA pasviMuHDIx 
TemmlepaTypax (B CKOOKax — YHCJIO ONbITOB) 


Cuctema 20° 40° 50° 60° 80° 
Boya—x-6yruntuon | 2,20-+0,01} 2,07 + 0,07 = 2,02 + 0,02 |1,96 + 0,02 
(4) (2) 2 (2) (4) 
Bojla — stop. 6ytu- 
THOU 2,46 + 0,03 — 2,32 + 00,0* — 2,18 + 0,02** 
(4) meh (2) (3) 
Boa — u-amuntruon 2,14+ 0,03} 2,07 + 0,02 == 1,97 ae 0,04 |1,89 + 0,01 
(9) (2) = 4 
Boya—x-rekcunruon | 2,37 +0,02 = 2,26 + 0,03 © 2,16 i a 
(4 (2) 4 
Boa — Tuodunon 2,15+ 0,02 = 1,95 + 0,02 = 1,80 + 0,05 
(4) (2) 
* TIpH 405° 
SS Mowe 70% 


Axasiu3 ypaBHeHia (2) noka3bIBaeT, YTO Ha TOUHOCTh ONpeseseHuA « Govb- 
Ie BCerO BJIMAIOT OLWIHOKH B ONpefeneHHH X,) Hu X,. lomb3yacb KanebHbIM Me- 
TOJOM H30TONHOTO aHasilu3a, TOUHOCTH KOTOpOrO coctaBaeT +1% u3Mepsemoli 


BeMUHHDI, MOKHO NONYYHTb Md MC- 
TIOMb3OBAHHBIX KOHIeHTpalluii elirepusA 
B3HaueHHA % C TOUHOCTHIO B Xylem 
emyyae He MeHee +5=-6%. Kak BuHO 
M3 MpuBeseHHbix B TaOm. | 3HaueHui 
CpeqHux apudmernyeckux OMOoK, Mo- 
TpellHOCTbh B ONpeseeHHH a B OoOub- 
MuucTBe ciyYaeB cocTaBlIata+1% u 
TOJbKO B OJHOM cayyae 13% 

IIpu omucaHHbIx ycJloBHAX MpoBe- 
HUA U30TOMHOrTO OOMeHa B peakIHH 
YuaCTBYIOT JIHIIb H30TOMbI BOOpoda B 
rpynne S—H. WUsoronpt sBofopoya 
B rpynnax C —H payuKkampyuoro oc- 
TaTKa B peaKUMH OOMeHa C BOAOH Mpak- 
THYUeCKH He yyacTBy1oT (°). 

TemlepaTypHad 3aBHCHMOCTb KO9(p- 
(PUIMeHTOB paBHOBeCHOrO pacripeseue- 
HHA JleHTepHaA MexKy BOsOH HW UccuJe- 
JOBaHHbIMH THONaAMH MpecTaBleHa Ha 
puc. 1 B KoopquHatax lg a — I/T. 


AnamutTuuecku Nou YUeHHbIe 3aBHCHMO- 


Puc. 1. 


3aBuCHMOCTb sorapudmMa Kosbdu- 
WueHTa paBHOBeCHOrO pacmpeyenenus 
Welirepusa a OT OOpaTHO Temmepatypbl. a — 
OOMeH Me@KAy BOOK UM H-OyTHJITHOJIOM, 
6 — oOMeH M@ExKLy BOLO u BTOp. OyTHA- 
THOJIOM, 6—OOMe€H M@xKIly BOLO u u-aMHJ- 
THOJIOM, 2 — OOM€H M©xAy BORON u A-reK- 
CHJAITHOJIOM, O—OOMeH MexKy BO,OH u 
THOPeHOJIOM 


CTH B Mpeletax Temnepatyp 20—80° MoxHO BbIPasHTb (hopMyaMH : 
IPH peakKIlHH OOMeHa MexKY BOOM HM HOPMaJIbHbIM OyTHJITHOOM 


lg « = 92,07/T + 0,0282 


Mp peakiHH OOMeHa MEXKLY BOOM H BTOPHYHbIM OyTHITHOOM 


lg « = 105,62/T + 0,0313 


MpH peakwhu oOMeHa MexK LY BOoOH WH H30aMHWJITHOJIOM 


Ig « = 88,52/T + 0,0283 


NpWH peakiHu oOmMeHa Me@*K]TYV BOOK WU HOPMaJIbHbIM PeKCHJITHOJIOM 


Ig « = 69,48/T + 0,1376 


Mp peakitun OOMeHa MexKly BOLO MU THOdeHOJIOM 


Igo = 132,93/7 — 071213 


8* 


Ucnoan3ys mpeqiorkenHyio Bpoyckum (?°) 3aBHcHMOocTb MexKLy Kosmpulne 
TOM PaBHOBeCHOrO pacnpeseleHHA eliTepHA % H KOHCTAHTOM PpaBHOBecHaA pea 
HH OOMeHa K, MOXKHO BbIYHCJIHTb TeMIOTY peakiMi H30TOMHOrO OOMeHAa Me? 
Ay Bogxol u THonama AH no dopmyae Knaneipona — Knaysuyca. Boruucse 
HbIe TAKHM OOpa30m 3HayeHus — AH _ cocrasastor 600—1200 Kaa/Momb. 

TlomyuenHple HaMH HM Apyrve aHHble 10 KosdPuuNeHTaM PaBHOBeCHOrO pa 
mpeseieHua Lelirepux Mp peaKUHAX H30TOMHOrO OOMeHa MexKy BOON U TH 
JlaMHM He JlalOT BO3MOXKHOCTH YCTaHOBHTb TIpAMOH CBA3H MexK]Y BeJIMYHHOH 
M COCTaBOM H CTpOeHHeM pasNKaJIbHOro OcTaTKa. OueBH HO JIMIUb, YTO BJIMAHI 
CTpOeHHA HM CocTaBa pafHKasbHOro OcTaTKa Ha BeJIMYHHY & HEBEJIHKO. 


@Mu3vkO-XHMHUCCKHH HHCTHTYT Tlocrynusio 
um. JI. SW. Kapmosa 13 V 1958 


UWMTHPOBAHHAH JIMTEPATYPA 


1yPA-iS mall, Trans: ‘Farad. Soc, 33, 820-(19387). *M. Bene di et, Pre 
pNucl/ Energy, No» Y.. Ser 1Vi73,—-35 1956)" 2 Fs We torp di ernie tnd Olli enicmcrmn 
I Hee wWeelldso na Ghat las Wit Wstom, HJee Chen: Socsmlo3oeolew | Gaul laumircy neiecna 
D. Gillies, Nucl. Sci. Abstr., 10, Ne 11 Suppl., 3462 (1956); G. Murphy, Produc 
-of Heavy Water, N. Y., 1955; H. Urey, US Pat. 2741543, 10 IV 1956. °*A.M. Ba 
ian cKku i, Geo. B a weoep ht JDAH., LOOP Nese o He (1955): peer Il, BB ore ip 
P. V. Smith, J. Am. Chem. Soc., 68, 2103 (1946). 7 Cunres3bi opraHnueckux mpenapaTo 
.c6ops. 1, WJI, 1949, crp. 381. §A. HW. WlatrenmtTeiftu un gap. Usoronnpili anamu3 Bog 
MEG Vel CeCe Wtsye)  Yisy Joe Ome iam Ue ele IK reir, "Os JL. Cr ¢ 
-IHrosp, A. Jl. Jin6epman, JAH, 85, 1045 (1952). 1A WH. BpoackKka« 
_Xumua u30Tonos, M39. AH CCCP, 1957, crp. 348. 
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1958. Tom 121, Ne 4 


M. B. CMHPHOB, JI. E. HBAHOBCKUH u 


PACH JIABAX 


Jloxrnxayo Akagemun nayr CCCP 


PHZSHYECKAAH XHMHA 


H. A. JIOPHHOB 


PABHOBECHbIE HOTEHUMAJIbI THTAHA B XJIOPH]HbIX 


(ITpedcmaeaeno axademukom A. H. Ppymxunoim 11 IV 1958) 


B JHTepaType OTCYTCTBYIOT CBeJCHHA MO PaBHOBeCHbIM IOTeCHWHaJlaM. THTAa- 


Ha B COJICBbIX PaCIJIaBax. TlockobpKy OHH ABJIAIOTCA BaXKHeHLIeH XapakTepHc- 
TUKOH MpoleccoB KaTOMHOTO OCaKTeCHHA WH aHOWHOTO PaCTBOPeHHA, JIeKAaLllHx 
B OCHOBE JJIEKTPOJINTHYUeCCKOTO MPOH3BOJICTBa HU paduHupoBaHua MeTaJlJla, HAMM 


ObWIH MpeANPHHATHI paOoTb! C Weblo H3MepeHHa 
UX B QICKTPOHTax pa3sHoro cocTaBa. B HacTos- 


ULleM COO6LLeHHH MNPHBOMATCH Pe3yJIbTaTbl HCCIeTO- . 


Banu c xopuyzHbimu pacmviaBaMn. 

H3pectuo (1,”), uro B XJIOPHAHBIX pacraBax, 
HaXOJAIMHXCH B paBHOBeCHH C MeTaJJIMUeCKHM 
THTAHOM, OO/bUlad YacTb ero Cofep2KUTCA B (pop- 
Me jIBYXBaJICHTHBIX HOHOB, KOTOPbIe ABJIAIOTCA 
CHJIbHBIMH BOCCTaHOBHTeIAMH. IlostTomy H3MepeHH A 
PaBHOBeCHbIX MOTeHIWMAaOB MpoBOAMJIM NOX aTMo- 
ccbepoH uMcToro aproHa B repMeTHYeCKH 3aKPbIBa- 
emo auelke (pune. 1). Ona npenctapiana co6or 
WupoKy!o NpoOupKy U3 KBaplla, Ha He KOTOpOL 
HaxOMWlacb pacilaBeHHad SBTEKTHYeCKaA CMeCb 
XJIOPHOB JIMTHA M KaJIda, KOTOPy!O MpesBapu- 
TeJIbHO MpOAyBaJIH CYXUM XJIOPHCTHIM BOJOpoOoM 
WM 3aTeM BbIJepxKUBaJIM MO YMeHbIIeCHHbIM JaBuie- 
HHeM topsyKa 0,1 MM pt. cr. WO Mpekpawlenus 
BbIJeICHHA PACTBOPeHHbIX Ta3oB. 

DeKTpO H3 HOAMAHOLO THTaHAa KpeNHJIM Ha MO- 
JIMOMEHOBOM TOKOMOBOe U NOrpy2x*KaJu B coueBon 
pacnaB TOTO xe COCTaBa, HaXOJALIMHCA B al yH]O- 


Puc. 1. Aueitka. / — xpapuepan mpoOupKa, 2 — TepMo- 

mapa, 3 — MOMHOMEHOBLIE TOKONOABOAbI K THTAaHOBOMy Hi 

CBHHILOBOMy d/leKTpogaM, 4 — aJlyHJOBbIM Tureb, 5 —y3Kaa 

mpo6upka, 6 — TuTaHopBblii aeKTpog, 7—BCMoMOraTesbHbIi 

KaTOL, 8 — CBHHIOBbIi 3IeEKTpOq cpaBHeHus, 9 — oTBepc- 

THA B UpoOupKax JWIA COOOMIEHHA M@XKLy Ta3sOBbIM NpocTpau- 
cTBom, /0 — ac6ecTosbie AuadparMpl 


BOM THIJle, CTeHKH KOTOPOLO CJLYKHIM WHa*parMon, lipenATCTBOBaBLUeH NepeTeKa- 


HMIO JICEKTPOJHTa, HO MpomycKaBuleH TOK JO 2 a. 


Jia ycToHunBocTuH THreb 


3akiOUaIH B Y3KyIO TipoOMpkKy, HMeBLIyIO OTBepcTHe Ha Ave, MH Norpyxkau 
B pacillaB B WHMpOKOM MpoOupKe Tak, YTOOKI YpOBeHb DIeCKTPOJHTAa B THe Obl 


HeCKOJIbKO BbIIMe, UCM B OCTAJIbHOH UaCTH AUCHKH. 


TuTaH BBOAWIM B IJICEKTPO- 


JIMT, HaxOJAMLUuUca B aJIYHXOBOM THIVIe€, AHOAHbIM PaCTBOPeHHeM MeTaJIJIMUeC- 
KOrO 9JIEKTPOJla, IPONYcKaA OlMpeeseCHHOe KOJIHYeECTBO JJICEKTPHYeCTBa, KOTOPOe 
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U3MepAJIM C MOMOL[bIO MeAHOrO KYJOHOMETpPa. QeKTPOMM3 BeH C BCHOMOTa-> 
T@bHBIM KATOJOM, KOTOpbIli MpescTaBiat coOol MoHOAeHOBYyIO MpOBOJOKY,, 
TOMeIIeHHYIO B OTIebHOl MpoOupKe, B CTeEHKe KOTOPOH OblO OTBEpCTHe, 3a-) 
Kpbiroe acOecToBoit MacparMol. UToObl HCKOUNTb BbILeeHHe UheO“HOrO: 
MeTaJWwia, CHJIbHO paspyllalolero CTeHKH MpoOMpKH, B Hee HoOaBANH XJOpUR 
CBHHILA. 

[locue Toro Kak locTuradlacb TpeOyeMaxd KOHIWeCHTpalluA THTAHA B JJIeEKTPO-} 
jure (ee MpoBepxAIM Moce OKOHYAHHA OMbITa XHMMYECKHM aHaJIM30M COMepxKH- 
Moro aJIYHMOBOrO THA), 3aaBaviM Hy2KHy!O TeMMepaTypy WM H3MepAJIM MOTeH-} 
IlMaJl THTAHOBOFO 2ICKTPOa OTHOCHTCIbHO CBHHIOBOTO JJeKTpOa CpaBHeHHA. | 
Tocnequuli mpeyctaBias coOoi mpoOupky, Ha He KoTOpou Oblin YMCTHIN pac-) 
IWIaBJIeHHbIli CBUHeL, a Ha, HUM paciwlaB 9BTeKTHYeCKOM CMeCH XJIOPHOB JIMTHA 
MU Kalua, cofepxamult 8,05 Bec.% PbCl,. B crexke mpoOupku Obi0 OTBepCcTHe, | 
3aKpbiToe acGecToBol uacpparMon. 


KouTakT CO CBHHIOBbIM 3JIeKTPOJOM f 
OCYLLECTBIAICA MOCcpeACTBOM MOJIMO- i 
JIeHOBOH IIpOBOJIOKH. 
6 
140 2 
fd 
i | 
| 156 w 
Ww 20 
134 
oo ie 
Ore a 19 
400 500 600 700-C y ' 500 600 700 or 


Puc. 2. TemnepatypHaa 3aBucumocTb 9.f.c. Puc. 3. TemmepatypHaa 3aBHcuMocTb 9. I. C. 
M@xKJLy CBHHIOBLIM MH XJIOPHbIM 9eKTPO- MexXKy THTAHOBBIM H XJIOPHBIM 9ICEKTPOMaMA WIA 
amu pa3HbIX KOHICHTpalull THTaHa B 3JIeEKTPOJHTE 


B cneliwasIbHbIX OMblTax MOTCHUNA BCMOMOFaTeIbHOTO CBHHIOBOFO 3JIEKTPO- 
la Ob H3MepeH OTHOCHTeIbHO XJIOPHOTO SJIeKTpOa, YCTpolcTBO KOTOpOrO 
onmucaHoO B Mpesbilyuux padorax. VM3mepenua 9. 2. c. amementa: Pb/8,05%, 
PbCle, LiCl, KCl (pacmu.) || LiCl, KCl (pacna.)/Cle,C mpopoguau B sauelike ana- 
JIOTHYHON KOHCTPYKIH C TOM JIMUIb pasHHleH, YTO BMECTO THTAHOBOFO 3/eKTPO- 
fla Opamm xmopubili (*). PesynbraTbl 2THX OMbITOB MpescTaBseHb! rpacduuecku 
Ha puc. 2. OKCMepHMeHTaJIbHbIe TOUKH, CHATHIC B HHTepBasle Temmepatyp 450— 
700° C, ykulabIBaloTCA Ha IIpAMOH, OMMCbIBAeEMOM SMNUPHYeCKHM ypaBHeHHemM: 

Ep= (1,016 3,21. 10-7 ) 050035. 

Bo BpeMaA H3MepeHHH AyeHKa HAXOJUJIaCb B MACCHBHOM MeTaJIJIMYeCKOM 6J10- 
Ke, OOOrpeBaeMOM B 9ICKTPHYeCKOM Meu COMPOTUBICHHA C aBTOMaTHUeCKHM 
peryHpOBaHveM TeMIepaTypbl (OHA H3MepsIacb TepMomMapoi, Morpy2KeHHol 
B QJIEKTPOJIHT), KOTOPYIO MO%KHO ObWIO NOW epxKuBaTb MIpu 3aaHHoM 3Ha4ueHHH 
MocTOAHHOH B Mpefenax +1°. 3a JocroBepHble BEMMUMHEI MOTeHWMaNOB NpHHH- 
MaJIM TakHe, KOTOPble Mp WaHHOW TemMMepatype ocTaBaJIHCb WIMTeMbHOe BpeMA 
(1—2 uaca) nocTOAHHbIMM B Mpewenax +1 mp. 

9a. c. auelixu Ti/X TiCle, LiCl, KCl (pacma.)||LiCl, KCI (pacnt.)||8,05% PbCle, 
LiCl, KCl (pacn.)/Pb 6buia u3MepeHa B MHTepBasle TeMnepatyp or 410 yo 710° 
pH CileMyIOUMX KOHWeHTPalMAX THTaHa B seKTpouuTe: 0,2; 0,32; 0,49; 0,94; 
5,3 u 5,7 Bec.% Ti, 4ro coorTBercTByeT KOHIeHTPallHAM B MOJbHBIX JONAX: 
4,66 -10-4;.7,45-10-4; 1,14 -1078; 2,19:-1079:.1,95-10-7. wu 1,35-10-2. 

PesyJIbTaTbl M3MepeHHH, MepeCuMTaHHble OTHOCHTeEbHO XJOPHOrO aeKTPosa 
CpaBHeHMA, MpefcTaBJeHbI Ha pc. 3 B Bue rpaduka TeMnepaTypHoH 3aBucu- 
MOCTH 9. J. C. MpH 3afaHHbIX KOHILCHTpaluAX THTaHa B IIeKTpouTe. Kak BUL- 
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HO, SKCIe€PHMCHTaJIbHbIe TOUKH JOBOJIbHO XOPOLIO JOxKAaTCA Ha MpsAMble (puc. 3) 
{KOTOPBIM OTBeYaIOT CJIeAYIOMMe SMMMpPHYeCKHe ypaBHeHHa: 
Eooyti = (2,374 — 2,82 - 104T) + 0,002p (ipamasa J); 
£o33,¢71 = (2;380—3 FP 10°7) --0,0048 (npamas 2): 
Eg gseti==1(2,3867% 8h To 10°7)-0,0028 (upsamaa 3); 
Eo,sayti = (2,385 — 3,67 - 10°47) +.0,002n (mpamas 4); 
Essyr = (2,374 — 4,30 - 10“7)--0,001B (npsamaa 5); 
Esr%ri = (2,389 — 4,66 - 107) -++ 0,003B (ipsamas 6). 
Uro6bl BUeTb, KaKHM 00pa30M 9. A. C. MCHAeTCA C KOHIeHTpalluelt THTaHa 
B paciiaBe Ip Heu3MeHHOM Temlepatype, Ha puc. 4 npuBeseHbI H30TepMBI, pac- 


CYMTAHHbIC 10 STHM SMMMPHYeCKMM ypaBHenusam Ja 700, 800, 900 u 1000° K 
BesiMunHbl 9. J. C. OTMOXKEHLI OTHOCHTEJIb- Z 


HO JOrapHPMOB MOJIbHO-OeBOH KOHILeH- 220 

TpalWH THTaHa B ameKTpouuTe. [lepecun- 

) TAHHbIC 9KCMeCPHMeHTAaJIbHbIe TOUKH JexKaT 

Ha IpAMbIX, HaKJIOHbl KOTOPbIX O4eHb 210 

O1M3KH K 3HaveHHaM 2,3 RT/2F mpu co- a 

 OTBETCTBYIOUWLNX TeMMepaTypax. | 700°K 

TakuM oOOpasoM, paBHOBeCHbIli NOTeH-  g, 6 

‘UWHaJl MeTaJIJIMYeCKOTO THTAHOBOLO JJIEKTPO- 600-14 = ciel 

‘Wa B XJIOPHAHBIX pacniaBax, cojlep»xallux > 900° 

qo 6 Bec.% Ti, MeHserca C MOJIbHO-OeBOH | MNS 5 

KOHILEHTpaliveH ero B 9JIEKTPOJIHTe B COOT- oi LLU ores ng os 

BeTCTBHH C TePMOJMHAaMHYeCKUM ypaBHe- “94 8 BI? 34 6B KIT2 

HHem: “ontxan Gona mumana 6 pacnnabe 

Puc. 4. Y3orepmpl 9. 0. c. MexKAy TuTa- 

B= Eppes + ao Ko (i HOBBIM Hi SEN iRa nanan onan 


STO CBUIeETEIbCTBYET O TOM, UTO TakHe paciaBbl COep2xaT B NOMAaBJIAIOULeEM 
KOJIHYeCTBe HOH! JIBYXBaJICHTHOrO THTaHa HM BeLYT CeCOA Kak HeaIbHble pacTBo- 
ppl. 

Bxoallyio B 3TO ypaBHeHHe BemnuHHy E°s;;ri2+ MOXKHO HalTH U3 NMoJyueHn- 
HBIX 9KCMePHMeCHTAJIbHBIX JAHHbIX, HCKJIIOUHB TeEPMO-90C M@2KLY MOJIMOeHOBbIM 
M YIOJIbHbIM TOKOMOABOAaMU K THTAHOBOMY HM XJIOPHOMY SJIeKTpOaM, KoTOpaA 
OOpaTHa MO 3HaKy HMCKOMOM 9eKTpOXMMMYeCKOH pasHOCTH NMoTeHmMaoB (*). 
Ona nNosyuaetca paBHoH: 

Etre = (— 2,371 + 6,09 - 1047) B 
OTHOCHTEJIbHO XJIOPHOFO 3JIEKTPOJa CpaBHeHHsA. 

Vintepecuo conocTaBuTb 3Ty BesMYMHy C paHee HalieHHbIM HaMH 3Ha¥e- 
HHeM Etptn+ Jit Topas. Kak u cJleqoBao OxKULaTb, U3 OOWMX 3aKOHOMep- 
HOcTeH, HaOslIOJaeMbIX B MepHOJMYeCKOH CHCTeMe 3JIEMCHTOB, THTaH OKa3bIBaeT- 
CA 3HAUMTeIbHO 3JIEKTpONOOxKUTeIbHee TOpHA. B XJIOpHAHbIX pactviaBax, 
COJep2KallMX Mp paBHOBeCHH C COOTBETCTBYIOU[UMH MeTaJJlaMi UX LMXJIOPHIbI, 
pa3HOCTb 


0 0 = 
Ente — Etnjrn+ = (0,82 — 4,384.10 7*T)B 
yocturaer mpu 700° 0,4 B, a npu 900° 0,3 B. 
Jlerko nO0Ka3aTb, UTO HallpxxKeHHe pa3JIOX%KeHHA YHCTOFO pacil/aBJIEHHOrO 
UXJIOpHjya THTAaHa paBHO: 


= 0 RE 2 
Epasn. = O25 - 1047 — EtiyTi2+ — 5, it fret? fci-- 
rhe fr. H fo —KosbPuyveHTbl akTHBHOCTH HOHOB THTaHa HM XJIOpa B pac- 
nylaBe UMCTOH COJIM, MpHHuMasd 3a CTaHfapTHoe cocTosHne (fr. - = 1) ee 


pa30aBJIeHHbIe PpaCTBOPbI B paciJ1aBJIeHHOH CMe€CH XJIOPHAOB LLeJIOUHbIX MeTaJI- 
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op. EcuiM puHATb, YTO 9TH pacnlaBbl BeyT CeOA Kak HleaJIbHble PaCTBOPbI) 
BIWIOTh JO UMCTOrO pacMlaBJIeHHOrTO AUXJIOpHAa THTaHa, TO JIA HanpmKeHHA| 
erO pa3JIOXKeHHA MOJLyyaeM BbIparKeHue: 


Epaax esi 2, oh, Orne) Bi / 


Orciojla MOXKHO pacCuvTaTb H3MeHeHHe H300apHOrO MOTeHIHala WIA Peak 
MH O6pas0BaHHA 2KUAKOrO AUXNOpusa THTaHa u3 s7IeMeHTOB: Ticr) + Clear) =) 


AZ = (— 109 360 + 27,037) kam /Momb TiCl,. 


CneyosatembHo, AH gop = — 109360 kan /Momb TiCl,. M3 surpomuu peak-} 
uuu, AS = — 27,03 kan /rpay, JIerKO BbIUHCJIMTh CTaHJapTHOe 3HayeHHe 9HTPO-> 
10) } 

MMH XKHAKOrO MMXJIOpHya THTaHa, eCJIM MpHHATb Str) = 7,24 u Saws] 
| 

= 53,29 kan/rpaq: Mob (°). OHO mowyudaeTcH paBHbIM: Stichi«x) = 
= 33,5 Kau /rpay|-MOuJIb. | 
B smureparype (*1!) wmerca jaHHpIe Mo TemloTe OOpa3s0BaHHs HW SHTpO-; 
MMM TBepworo Auxsopuya THTaHa. EcaM B3ATb JIA HHX CpeqHve 3HayeHHA Gee) i 
0 1 
AF ticiyr) = 120,6 KKan/Momb u Sticiyr) = 24,7 Kan/rpaq: Mowb, TO qv 
TeMJIOTbI WM SHTPOMHH WiaBJIeHuA JMXJIOpuya THTaHa MbI MOJly4aeM BeJIMYMHI: 
AHy, = 11,2 xKkan/Momb u ASyy = 8,8 Kan /Momb. CormacHO HM COJIb JOUDK- 
Ha WlaBuTbcA OKOJIO 1000°. B samreparype (1”) uMelorca ykKa3aHHA, 4YTO TOUKa 
MWIaBJICHHA ITOH COM MexKUT OKOIO 900°. } 


Jla6opatopua 93eKTpoxumMun Tocrynns0 
Ypaspexoro dusuana Akayemuu HayK CCCP 25 III 1958 
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y Joxnxays Akagemun nayrx CCCP 
1958. Tom 121, N4 


PHSHYECKAA XHMHA 


B. A. WYLIYHOB u B. A. AHJIPEEB 


KMHETHYECKHH W30TONHbIN 3HEKT B PEAKIHH BOJOPOA 
HW TPHTHS C OKHCJIAMH HEKOTOPbIX METAJIJIOB* 


(ITpedcmaezeno akademuxom B. H. Koxdpambecom 2 IV 1958) 


B murepatype uMeetcs BCero JMLIb HeCKoOMbKO pa6or (1-5), B KoTOpbIX OTMe- 
eTCA pa3JIM4He B CKOPOCTH TOMOXHMHYECKUMX peaKIMH C yYacTHeM BOROpona 
Reutepua. HackoubKo HaM H3BeCTHO, aHaJlOrHuHble paOoTbl Cc MpHMeHeHveM 
THA BMECTO JleHTepHA MO NocueqHero BpeMeHH HHKEM He GObIM MpoBeeHbl. 
 Wceneqosanue pa3sivuuad B CKOpOCTAX TOMOXMMMUeCKUX peak Cc yuacTueM 
Mopofla U TPHTHA, a TakxKe BbIACHeHHe BIHAHUA PAZa tbakTOpoB Ha KMHeTH- 
CKHM H3OTONHBIM spdekT TaKHX peakUU, MO HallleMy MHeHHIO, MOXxeT [aTb 
foro uHTepecHoro! Hacrosmasx paOora cojepxkUT pe3ybTAaTHI UcceLoBaHUA 
MAHHA UZOTONMM Ha CKOPOCTb BOCCTAHOBJICHHA BOJOPOAOM HU TPUTHeEM OKUCJIOB 
Wa MeTaJJIoB. 

OnbiTbl NpOBOLHJIMCb B WHHAMMYeCKUX YCJIOBHAX Ha YCTAHOBKe, MO CYyLLecTBY 
(MO OTMMYAIOWeHCA OT ONMCaHHOH paHee (’). 3a xoOM peaKUMH MbI CuequIM 
| MlayleHHio aBJIeHHA Ta3a, a 3a H30TOMHbIM COCTaBOM MocjelHero — MyTeM 
peesleHHA HHTeCHCHBHOCTH ero H31yYeHHA C NMOMOUIbIO cueTunKa Tetirepa — 
‘Oepa C BHYTPeHHHM HallouHeHHeM. C wWembio oOecneyeHHA HeoOpaTHMOCcTH 
cmeqyemMol peakiuu oOpa3ytollveca Mp BOCCTAHOBJICHHH OKHCJIOB Mapbl BO]bI 
ICTpO BbIBOJHJIHCb U3 peaKUHOHHOLO cocya U BbIMOPaxKHBaJIUCb B JIOBYLIKe, 
axkaeMoH %HKMM a30TOM. 

Cmecb Bofopoya HU TpHTuA Oblwia NOyYeHa MyTeM XMMHYeCKOrO pa3sJloxKe- 
iq Bob. IlockombKy KOHWeHTpalluaA TPUTHA B BOE M B raze CocTaBAIa He 
mee 2-10-*%, MoxHO CUNTATb, YTO CMeCb Ta30B COCTOAA JIMIMb U3 MOJIeKYJI 
>u HT. CrefopatebHo, H30TONHbIM aipdPeKT B HCCeAYeMbIX peaKUHAX OTHO- 
TCA K B3AHMOJeHCTBHIO JIMINb 3THX MOJeKYJI, HO He MosmeKys He u Te. 

OKHCJIbI MeTaJJIOB ObIWIH MpHrOTOBJeHbI pa3sJIMYHbIMH MeTOaMH, ONMCaHHbI- 
[ B IWMpOKO M3BeCTHBIX pykoBoscTBax (°,°), H cbpakKIMOHMpOBaHbl MpocenBa- 
(eM uepes cuTo. B onbitax, KaK paBHJoO, Obl HCMOMb30BaH MOPOMOK ompe- 
Je€HHOH JHMCMepcHocTH. 

I]peqno0xKuHB, TO BOCCTaHOBJICHHe OKHCOB MpoTeKaeT M0 epBoMy NopsAy- 
’ Kak OTHOCHTeIbHO He, Tak M oTHOCHTeIbHO HT, uceaB HekOTOpble pa3yM- 
le JONMYUeHHA, MbI NOyUHIM Cilefyroulee ypaBHeHHe, BbIparkKalollee 3aBHCH- 
CTh YAebHOH akTuBHocTH (A) raga OT ero aBJeHHA (p), CUpaBeqNBoe MIA 
aKIMH, MpoBeseHHOl mp MOcTOAHHOM TemMepaType M MOCTOAHHOM OObeMe 
CTeMBI: 


IgA=(> —1 )lep +B. (1) 


Ms0ronHbilt KHHeTHYeCKHH 9:PeKT @ PaBeH OTHOLICHHIO KOHCTaHTbI CKOPOCTH 
\) peakuun He k KoncTaHTe ckopocrH (kz) peakuun HT c okuciamu MertavoB; 
— NOCTOAHHAaA, XapakTepH3ylollad HadabHoe cocToAHNe rasa. 


* B mpopelenuu OUbITOR MpHHuMasmM yyacTue T. M. Baacos, IO. A. Usanop u A. JI. By- 
I@HKO. 
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Bo Bcex H3YYeHHBIX peaKUHAX BOCCTAHOBJICHHA OKUCOB CTporo coos 
JlaCb JiMHelHad 3aBucuMoctTh lg A or lg p, uro NoxTBepxKAaeT CMpaBeJIMBOC? 
NpeANoOx*KeHHH, CeaHHbIX HaMH Mp BbIBOLe ypaBHeHua (1). XapakTep 92T¢ 
3aBHCHMOCTH He H3MeHHeTCA C H3MCHEHHEM HataJIbHOro JaBJIeHHA rasa, BeHY 
Hbl HABCCKH BOCCTaHaBJIMBaeMOro OKHCa, a TakxKe TeMIepaTypbl. ITO MOK 
BUeTh H3 pc. | u 2, re MO ONbITHBIM JaHHbIM MOCTpOeHO HECKOMbKO rpacduKe 
WIA PeaKIMH OKHCH MeM C BOZOpOJoM. ! 

Pasymeetca, coorHomeHne (1) HempHMeHuMO B Tex CJIy4YaAX, KOFa MpOUcxi 
IMT OJHOBPeCMeCHHOe BOCCTAHOBJCHHe ABYX WIM TPeX OKHCOB OAHOFO M TOFO % 

MeTaJlla, HallpHMep pH BoccTaHo 
‘| neHwu MnO2 u o6pasyiomerocsa ny 


29 sToM Mn2Os. 3ylecb JIHHeHHadA 3aBHC? 

: moctb Ig A or lg p OyfeT uMe; 
BDarle Me€CTO TOJIbKO B CaMOM HauyaJle pea) 
oh IHU, Kora BTOpOH OKHCeN elle HE Ht 
KOMMJICA B JOCTATOUHOM KOJINYeCTH 

2 F 19. of Tlonp3ysacb cooTHoueHuem (1 


gp MbI CTpOWH YrpapwKH B kOOpy 

Puc. 1. Bocctanopmenue oKucH Me—H TIpH natax Ig A OF Ig P i HS gh 

pa3JIM4HOM HavYaJIbBHOM JlaBJICHHH Ta3a. Ha- IIpxAMONW, BbIpaKaloulen STY 3aBic 

Becka oKkucna 1 r, ¢ = 150°. HauanbHoe MOCTb, BbIUHCJIAJIM 3HAaYeHHE KHHETI 

napnenne rasa: 1—50, 2—100, 3—150, 4—200, yecKoro u30TomHoro addexkta (a) Ad 

5—314, 6—453 Mm pT. cr. Kaxkoro onbita. PesybraTbl Taki 
onmpeleeHuli cBeseHbl B TaOu. 1. 

CrelyeT OTMeTHTb, 4YTO 3HaYeHHe 4 HE 3aBHCHT OT HavaJIbHOrO aBJleH 
ra3a, BeJIMUMHbI HaBeCKH BOCCTaHaBJIMBaeMbIX OKHCJIOB, a Tak»Ke OT CMOCé 
NoJyYeHHA HM cTemeHH UX AucnepcHoctu. HaoGopot, Kak BUAHO U3 TAO. 
3HaueHne 9TOrO BieKTa B CHJIbHOHW cTene- 
HH 3aBHCHT OT TeMMepaTypbl H MpHpobl 
BOCCTAHABJIMBaeMbIX OKHCJIOB. 

Bce OKUHCJIbI, BOCCTAHOBJICHHe KOTOPbIX 
HaMH H3y4eHO, MOXKHO pa3eIMTb Ha [Be 
rpynn. K nepBow rpymme oTHOCATCA OKH- 
CJIbl, KOTOPbIe pearupyloT Cc BOMOpOOM c 
Goble CKOpocTbio, vem c TpuTHem. B 
3TOM CJly¥ae 3HAYeHHe KMHETHYECKOLO H30- 
TomHoro adppekta (a), T. e€. OTHOWeHUA 
k,/k2, Oombuie equnuubl. Jl aTux peak- 
WMH Mbl yYCJIOBHO CUHTAaIM & MOJIOXKUTEIb- 
HbIM. Kak BHHO H3 Ta6. 1, BOccTaHOB- 
yenne AgeO, Cu20, CuO, HgO, PbOz, 
MnOz u mpu BEICoKOH Temmepatype Fe2Os 
XapaKTepH3yeTCA MOJOMKUTeIbHbIM 3Ha- 
yeHHeM KMHeTHYeCKOrO H30TOMHOTO 3p- 
(pekTa. 

Ko Bropou rpynne OTHOCATCA OKC, 
KOTOPbI€ pearupyloT C BOMOPpOOMC MeHb- 
mleH CKOpOCTbIO, 4eM Cc TpuTHeM. B 3Tom 
cyuae 3HaueHHe KHHeETHYeCKOrO UB30TOI- | 
Horo sexta (4) MeHbme e(MHHUbI HW MBI pyc. 9, Boccranonnenue oKucn MM 
ero YCJIOBHO CUHTaAIH OTPHWaTebHbIM. K IpH pa3iuunol Temmepatype. Hapey 
9TOH rpynme okucyoB oTHocatca MnsOa, oxucaa 1 r. Ju 5—125, 2 u 6—150, 
Mn2Os, NiO, CoO, FesO. 1 Fe2Os. Boccta- ie hig | 
HOBJICHHE OKHCH %Kele3a MpoTeKaeT C OT- | 
PHUATeIbHBIM KMHETHYCCKHM H3OTOMHBIM adcbeKTOM TOJIbKO Mpa Temmepary 
qo 320°, a mpu Oomee BbICOKO TemMMepaType &% CTAHOBHTCA MOMOXKUTeMbHb 

IIpu uccneqopaHun KHHeTHyecKOroO H30TONHOFO adibeKkTa B peaKILHH BOCC’ 
HOBJICHHA OKHCJIOB MeTAJIJIOB BOLOPOAOM HU TPHTHEM HEOOXOUMO OOPaTHTh BE 
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HH Ha BO3MO?KHOCTb H30TONHOFO OOMeHA IPH 9THX YCJIOBMAX: 
HT + H.O=*HTO+ Hp. (1) 
OTy peakIMlo MOryT KaTaM3HpoOBaTb Kak OKUCJbI, TAK HW OOpasyrouHeca Ipu 
¢ BOCCTAHOBJICHHH MeTaJIbI. CrelwauIbHO MOCTaBJICHHbIe HAMM OMBITHI MoKa3a- 
1, TO OKUCJIbI M€PpBOH FpyNMbl MH COOTBETCTBYIOWIME HM MeTaJJIbI KaTaM3upyior 
ako (1) oveHb claOo. CKopocTb H30TOMHOrO O6MeHa B YCIOBHAX MpoBeyeHua 
WWHX ONbITOB BECbMa MaJla 110 CpaBHeHHIO CO CKOPOCTbIO BOCCTAHOBJICHHA OKHC- 
1B MepBOH rpynmb!l BoLopostom u TpuTHem. Jia Bropod xe rpynnbl oKUCAOB, 
lo6opoT, BeCbMa XapakTepeH KaTamM3 peakituM (1) KaK CaMHMM OKHcJaMn, 
IK HM YHCTBIMH MeTasiamu. Tlostomy K HalMM pe3ysbTaTaM B WaHHOM culygae 
[eMOBaIO OTHOCHTbCA C HEKOTOPOH OCTOPOXKHOCTHIO. 


MM 2 
f 7 Lith 4 : 
80 a ‘ 
/ 
60 é a ! 
Qa 
QQ 
y 40 <4 
20 PAL) 
0 t 6 
05 40 yac 1 2 4a. 
bila yess 
Puc. 3. Boccranopsmenue CuO mpu Puc. 4. Boccrayopmenne NiO npu 
180° nogopofom (/) u jelirepnem 180° Bogopogom (/) u AeitTepuem 
(2) u MnOz npH 200° sBogopozom (2) u FesO,4 npu 280° sogoponom 
(5) u petirepnem (4). HauampHoe (3) mu qetirepvem (4). Hauampnoe 
apsienne ra3a 200 mM pt. cr. apsenne rasa Ais: NiO 200 mn pr. 


cT., a FesO, 150 um pr. cr. 


Oynako MeTOJMKa HallMX 9KCMEPpHMeHTOB MO3BOAAa GBICTPO BbIBOAUTb 3 
Jepbl peakIMH Mapbl BOI, OOpasyroulvecdA MPH BOCCTAHOBJICHHH OKUCJIOB 
TaJIJIOB, UTO BECbMa CHJIbHO NOHM2KaJIO CKOpocTb peakuun. Takum o6pa30m 
KHO CUHTATb, YTO peakuuA (1) B HalIMx OMbITax He urpasa pelllarollle pouu. 

STO Tpesnosox*wKeHve BeCbMa YOEAUTeEIbHO NOATBEPKAaloT OMBITHI, MpoBeeH- 
Ie HAMM Haj, BOCCTaHOBJICHHEM OKHCJIOB MeTaJIJIOB BOMOPOOM MV jeliTepvem™. 
<a3aJlOCb, UTO BOCCTAHOBJICHHe OKHCJIOB Me€pBOM PpynMbl BOLOPOAOM MmpoTeKkaeT 
auuTesIbHO (B 1,4—1,8 pa3a) 6bicrpee, em JeHTepuHem. HaoGopor, BoccTaHoBuJe- 
i€ OKHCJOB BTOPpOH Trpynmbl BOLOpOAOM MpoTeKkaeT 3HaUHTeJIbHO MefWIeHHee 

1,4—1,6 pasa), uem nelitepnem. Ha puc. 3 u 4 u306paxKeHO HECKOJIbKO KHHE- 
MeCKHX KPHBBIX, HarIA]HO WJJIIOCTPHpYIOWINX STY 3AKOHOMEPHOCTb. 

OTH OMbITH! YOCAMTENIbHO NOKAa3bIBalOT HaIMuHe OOpas0BaHHA 3HaKa KMHeTH- 
ckoro H30TONHOrO addbeKkTa B PpeaKILHAX H3OTOMOB BOJOpOda C OKHCaMH Me- 
JOB B 3A4BHCHMOCTH OT HX TIpHpoAbl MH yCIOBMH MpoBeweHua Mmpowecca. 

Jlamee OKa3a0cb, UTO 3ABMCHMOCTb &@ OT TeMMepaTypbl NOAYHHAeTCA 3aKOHY 
ypeHuyca. M3 remnepatypHoro Kos*pPpuuUNeHTa a@ MbI BHIYHCJIMJIM Pa3HOCTb 
3HaUeCHHAX SHEP AKTMBAWHM BOCCTAHOBJICHHA OKHCJIOB MeTaJJIOB BOJOpO- 
mM (E,) u TputTuem (Ee) (Ta6. 2). 

Kak BuXHO “3 Tab. 1, NPUposa OKHCIOB NepBOL PpyNMbl OKaSbIBaeT JOBOJIb- 
CHJIbHoe BlMAHHe Ha £,—Es, B TO BPCMA Kak AVIA BTOPOM PpyMMbl OKHCIOB 
> BIIMAHHe COBCeM He3sHauuTebHO. JIma okucoB MepBok rpyumpr £y<E2 
3HAUCHHe & YMCHbINaeTCH C MOBBIMMeHHeM TeMNepaTYPHI, a IA OKHCOB BTOpor 
yun £,>E2 uw 3HaueHHe & pacTeT C NOBbILMeHHeM TeMMepaTyPpbl. 

-B cayuae BoccTaHOBJIeHHA OKHCH CepeOpa HM OKNCH 2%KeNesa MbI HaOwOaJi4 
OOLIUHYIO 8ABMCHMOCTb a OT Temmeparypbl. [Ip BoccraHoBseHuH OKUCH Cepeb- 


* Tetirepuli comepxan 2—4% Bonopona. 


TaOanna 1| 


— — 


Ag20 Cu,O CuO HgO PbO, MnO, | 
t, °C a 4 Cid: rao ersend Mike theeenil yr a eese? lire tec | «| 
20 1,38 80 | 4,76 80: 48,00 | 420.) 2,54 | 140) 14,55 100 25] 
40 1,56 AOOMIES" SonelLOO MING OO 200m eZ. A 160) 448") 120 1,3 
60 Ae, 420103, 03. \ 4250 4 tg Be 300 | Teta 180 Sed a2 140 13} 
70 1,67 160 81-250] 440. 1938340880 4203.92 200 Saas 160 1) 
80 15S 480 | 2,08 | 150 | 2,94 180 1,1 
90 AN 5 ays A Dao 200 444 
200 | 2°00 220 | 41)! 
Mn,O, Mn,0, NiO CoO Fe,O, Fe,0, | 
fee) haz feu. a hy °c.) elec wl em Bins aqtec | @l 
300 0,50 220 | 0,68 | 150 | 0,30 | 160 | 0,30] 280 | 0,47 | 240 OF 3 
360 0,906 LID. | Os s3 ASO sOneeal O20M sO sole azo) On, 
400 0,59 200 | 0,40 | 200 | 0,33 1340 } 0,53: | 280 0, 
460 9,64 DS WOE || PPO) O87 1) S80 7) Mas), -sl0e 0. 
500 0,68 250 | 0,45 | 240 | 0,40 | 380 | 0,57 | 320 1¥ 
Z260n OR 340 13 
280 | 0,43 380 iy 
400 Ae 


pa 3HaveHHe @ C MOBBILMeHHeM TeMMepaTYPbl CHaYaJa pacTeT, YTO HEOObIYHO 
TlepBoH rpylMbl OKHCJIOB, H 3aTeM YMeHblaeTcaA. B OOaCTH OTHOCHTEIbHO HI 


Wa Our wane2 


Oxucen Cuz0 CuO HgO PbO, MnO, 
(Eo—E,), kkat 2,6 3,9 1,0 OXON eS 
Oxuceal NiO CoO Mn;O, Fe,O, 


(E,—E>»), kkan 1,4 1,5 1,4 At at 


KMX TeMMepaTyp BOCCTaHOBJICHHe OKHCH 2Kesle3a WpoTeKaeT C OTPHMLaTeIbHe 
3HayeHHeM a, a HamuuNaA c 320°—c nOMOKUTeISHBIM. STH Ba aHOMAaJIbHE 
cAYYaA, BEPOATHO, OOYCJIOBJICHbI H3MCHEHHEM Me€XA@HH3Ma BOCCTAHOBJIeCHHA OK 
JIOB C MOBbIMICHHeEM TeMnepaTypHl. 


Hay4Ho-HCCleqoBaTeIbCKHH MHCTHTyT XHMUH Tlocrynuno 
pH TopbKoBcKoM rocyJapcTBeHHOM yHHBepcuTeTe 27 III 1958 
um. H. H. Jlo6auescKxoro 
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Hoxaaye Akayemun nwayx CCCP 
1958. Tom 121, Ne 4 


| PEOXHMHA 


B. A. 3ABbAJIOB 


O CBA3H QJIEKTPHYECKOH XAPAKTEPHCTHKH PA3PE3A 
AOMAHHKOBbIX OTJIOMKEHUM C JIMTOJIOFO-TEOXHMVYECKHMK 
OCOBEHHOCTSMH TMOCJIEHETO 


(ITpedcmaéaeno axademuxom C. H. Muponoeem 16 XII 1957) 


Cpequ oTmoxenni (pancKoro spyca Bosro-YpasmbcKot Hedrera30HocHoili 
OlacTH 3HaYHTeIbHOe PacMpocrpaHeHHe HMeIOT OTMOX%KeHHA JOMAaHUKa, Mpel- 
TaBJICHHbIe YEPHbIMH APrHJMTaMH, MePreJIAMH, TVIMHHCTbIMH, OKPeMHEJIbIMH, 
OJIOMHTH3HPOBaHHbIMH H YHCTbIMH H3BeCTHAKAMH, KPeCMHAMM WM roplouwMH 
jaHwaMu. 

MouyHoctTb STHX OTOXKeHHH HEBeJIHKa HW paBHa B CpeytHeM OKOuIO 25 M. Orvio- 
<CHHA JIOMAaHHKa PacCMaTPHBaJIMCb MHOFHMM reowloraMH Kak HedTempou3sBolA- 
[He, OTH BSPIAbI OCHOBBIBAIHCb Ha TOM, YTO JOMAHHKOBbIe OTIOXKEHHA Upes- 
biuaHHO OoraTbl OpraHHyecKUM OMTYMHHO3HbIM MaTepHaJiOM, a TakK2Ke Ha TOM, 
TO OCaKH JOMaHHKa 3aleraloT B HeMOcpeCTBeHHOM cocescTBe Cc 6oraTbIMH 
POMDILLJICHHOHETeHOCHbIMH +TOPH30HTaMH. 

IIpucrynup K reoxXHMMYeCKOMY H3yYYeHHIO JOMAHHKOBBIX OTOwKeHHH Bat- 
MPHU, MbI CTOJIKHYJIMCb C H€JOCTATOUHOCTbIO KEPHOBOLO MaTepHala, XOTHA 4NC- 
O M1po6ypeHHbIX CKBaxKHH BeEJIHKO H BCe OHH OCBELIeCHbI 3JICEKTPOKAPOTaxKHbIMH 
MarpaMMaMH, Ha KOTOPbIX OTJIOMeHHA JOMAHHKa YETKO BbIJeIAIOTCA MO MUKe 
bICOKHX KaKYUMXCA YCJIbHBIX COMPOTHBJICHHH 0x. 

OTH WIEKTPOKapOTaxKHble WHarpaMMbl aor MpeAcTaBJIeHHA O MOULHOCTAX 
OM@HHKOBbIX OTJIOXKeHHH, HO POPMA KPHBOH B CBA3H C AHTOJOPHYeCKHMH HU reo- 
MMHM4eCKHMMH CBOHCTBAMH Mopod WO CHX Mop He aHaJIM3HpoOBalacb. 

Ojuolt W3 3aflau Hallero HCCIeEMOBaHHA HW ABJIAeCTCA YBA3KA JIHMTOJOFHH pas- 
e3a JoManuka Batkupuu c dopMol 97eKTpOKapoTaxHol KpuBOH. B padore 
3ularaeTCA MeTO COMOCTaBJICHHA IEKTPOKapOTaxKHOrO paspesa C MMTOJOFH- 
€ECKHM pa3pe30M CKBaxKHHBbI, a TaK?Ke C COJep2KaHHeM B MOpose Oprannyeckoro 
rulepowa. 

OrjloxKeHHA JOMAHHKa Ha 2ICKTPOKApOTaxKHOH KPMBOM XapakTepH3yloTCHA 
HMKOM COMPOTHBJIeHHH, JOXOAAWMX B OTACIbHbIX paHouax Jo 2500 om: mM 4 60- 
Ec. 

B wanGouee uacTo BCTpeyatolluxcaA pa3spe3aX MaKCHMyMy KPHBOl OTBeaeT 
TpullaTesbHak AHOMAaIHA Ha KPHBOM CNOHTAHHOM NOMApPH3alHH, NPUXOMAlaAcA 
PHMepHO Ha CpeAHIOIO TPeTb MOULHOCTH NOMaHHKa. B Hauase H B KOHILe BeKa 
OMaHHKa B XapaKTepHbIX pa3pe3ax HaGOMaeTCA MOBbIINeHHaAA MWINHM3allns 
TIOXKCHUI, UCM H OOBACHAeTCA BOSPacTaHHe 3HaveHH KpuBoli JIC B KpoBseE 

nojouBe oMaHuka (puc. 1). 

Jiia peuleHua MocTaBeHHOH 3afauH ObWIM MCHOJIb30BaHbl JaHHbIe XUMH- 
eCKUX aHaIH30B MOpos (MpoleHTHoe cofxepxanHe COz UH Copr), MpoeaHHbIX 
na6opaTopuu reoxumuy Bo uw nopox Mucrutyra nedpra AH CCCP. Hecseo- 
aHHbIe OOpasub! (70 mTyK) B3ATHI H3 CKBAXKUH, XAPaKTePH3YIOUIMX Pa3JIM4HBIC 
alionbt Baumkupun (Kapaugenb, Anpenoso, Baliku6aueso, Y prxymoso, Crapo- 
lerposo, Oppe6am, UIkanoso, Capaeso, Ke6sueso, Hukouaepka, Crepsu6a- 
leBO HM pyre), H COOTBETCTBYIONIUM OOPasoM MIPMBASAHI K 9IeKTPOKAapOTark- 
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HbIM JMarpaMMaM, C KOTOPbIX CHUMaJIMCb OTBEYAaIONLHe 3THM OOPasilaM BeIHdH 
COMpOTHBJIeHHH. 

Ha ocHoBaHHu JaHHbIX XHMMUeCKHX AHaJIH30B HW BeEJIMUHMH KaxKyUIMXcA ye 
HBIX COMPOTHBJICHHH Py, OblIM MocTpoeHb! rpaduKu. Tlompsyacb CxeMOH Ku1ac 
(PUKaLHH TIMHUCTO-KapOOHaTHBIX Mopox no cosepxanuio CaCOs, mpekox 
nol C. T. BumwuaKospim (2), W MpoMsBesA COOTBETCTBYIOMLMA MepecueT KapOoHak 

KaJIbILMA Ha MpOleHTHoe Cosepas 
+1256 4 - Hue COz (ra6n. 1), MbI BbIenHY 
200 400 B00 600 Ha rpadukax COOTBETCTB yIOU{I 
JIMTOJIOPHYeCKHe PasHOCTH MOpG 
HauMHad OT H3BECTKOBHCTHIX Pj 
M KOHYaA H3BeCTHAKaMH. | 

Ha rpaduke puc. 2 npHBodi 
CA 3aBHCHMOCTb MexK Ly Be HUA 
0, H MPOWeHTHBIM cojepxKaHnh 
COz, H 3aBMCHMOCTbh MexKy Bes 
YHHOH TIpOuWeHTHOTO cosepKaHi 
COn 7 Cope 

V3 pue. 2 BUAHO, 4TO BeIHY 
HbIl KAYKYULHXCA YJI@JIbHBIX Con 
THBJICHHH MeJICHHO HM MocTelex 

1990 HapacTaioT NO Mepe Mepexofa 

H3BeECTKOBHCTOM TIMHbI WO viv 

Puc. 1. OQmexrpoKkapotaxknan warpaMMa CKBaxKH- CTbIX H3BeECTHAKOB HW 3aTeM pes 

Hpt Ne 1 «Kaxposo» MOMHHMAIOTCA B OOACTH, OTBeYa 

uleH M3BecTHAkaM. Ha _ puc. | 

BUHO, YTO H3BECTKOBHCTHIM PJIMHaM OTBeUaIOT MaJIble 3HaveHHA cosepyKaH 

Copr, @ MakcumMymM KpHBoH [Cop,] — [CO2] rauHam — rauHMcTbIM MmepreJsA 

Tlocme sToro, mocreneHHO ciasad, KpHBand lepexosuT B OOaCTb, OTBEUATOII’ 
H3BeCTHAKaM, Pye MpHOMKaercA K ro- 


PH3OHTaIbHOH ocH KOopyuHaT. Obdpa- Ta6unna f 
ulaeT Ha ceOA BHUMAHHe 3HauHTeJIbHbIN 4 
pasOpoc Touek, IpHxo,auMlica Ha O6- Caco 

e Haspanune nopoy Oe: CO2, % 
JlaCTb PIMHUCTHIX Mepresel HW MIHH.OKa- 0 | 
3bIBaeTCA, UTO HH2Ke KPHBOH rpymnupy- | 
1OTCA OOpasUbl, OTOOpaHHble H3 CKBaXKHH Tanna Oa O—48 


roro-BocToKa Bamkupuu (paionb! KeOa- Vsazecrxosuctaa | 25—5 f | 
yepo, Crepmu6ameso, Kapspl), a BbILLIe eae 


5 Tuuuctpie Mep- 50—25 A422) 
KPHBOHM — oOpas3ilbl H3 CKBa2KHH CeBepa, eo | 
3allajla H 1oro-3anaya(Kapanfeb,Capa- = Mepream 75) 22a 
eso, Ypxymoso, IlIkanopo, Kysbtio6a,  ‘Panucreie u3- 95—75 33—4f, 

BeCTHAKH 
lOromaiieso). Baugy sToro Ha puc. 2 Wee ae 10095 | 44.844 


mpoBeyqeHo TpH kpuBbIx. Kpusaan [16 
JlaeT pescTraBseHue 0 cpeHeM cosep7Ka- 
HHM Copp B PasJIMUHbIX THMaX MOPOLB CeBepO-3aNaHOM, CeBePHbIX H 3alawHb 
patonax Baumkupun, kpnpax // a — Win palouoB toro-BocTtoKa BalKupr 
(CrepHOameso, Kedsuepo, Kapp), a Kpupan JJ 6 maer cxemaTuueck 
mpeycTaBsieHHe O paciipeyeneHHuH Copr TO THMaM NOpok Bceli ucceqoBaHHc 
naiomanih Bamkupun. Ilopeqenve KpMBbIX BIIOMHe 3aKOHOMePHO, Tak Kak opr 
HMUCCKHH MaTepHall HakallWIMBaICA B OTJOXKeHHAX OacceliHa HepaBHOMepH 
Ilo mpodusio0 rivHbl — H3BeCTHAKH; MaKCHMaJIbHOe cosepxKaHHe Copp Ipux 
MMTCA Ha 30HY NMeIMTOBbIX OCALKOB, COCTOAMLMX 3 TOHKOPIMHUCTHIX (bpakH 
KOTOPble OOaaOT NOBbILeHHOH acopOmMoHHOH cnocoGHocrTpto (+). Tomyue: 
Hble HaMM 9KCIePpHMeHTaIbHble KpuBbIe (puc. 2) xopowio wOCTpupyroT % 
MOJIOMKEHHE, 

M3 rpaduka puc. 2 BbireKaeT, uTo coxepxaHue OpraHuyecKoro MaTepHas 
He OTParvKaeTCA Ha’ MOBeECHHU BICKTPOKapOTaxXHOH KPHBOli, Tak KaK B NPOTH 
HOM CJly¥ae OOaCTH MOBDILNeHHbIX CofepxKaHnl Cop, OTBeUaMM Obl KakHe~’ 
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MCHEHUA Ha KPHBOH Px. [IpwunHy sTOro ABMeHHA, BUAUMO, Hallo ucKaTb B cu- 
MeCKOM COCTOAHHH OpraHuyeckoro MaTepHavla, cosep»Kauleroca B JomanukKe. 
4€NOBaTEMbHO, HCXOAA U3 KpHBOH J Ha puc. 2, MOXKHO CielaTb BEIBOL, 4TO 
lekKTpOKapoTaxkHad XapakTepHcTuKa (Px) B paspe3ax JoMaHuka Bawkupun 
IMKOM 34BHCHT OT CTeMeHH KapOOHATHOCTH NOposb H MO BeMUMHe KaxyUero- 
[ YHCJIbHOFO CONPOTHBJICHHA MOXKHO BbIICIATh B paspese pa3HUHbIe MUTOMO- 


faunas dU. mepeenb = Mepeenh $=. uote Hg-k: 


Cope 
Ibe 
Gla ¥ 
250 
200 
2500 {50 
190 
80 
2008 §0 
40 
1500 
20t- 
4 
tooo V8 
get | 
96 . 
500} 94 


0 STG 6 612K 2th 8k @ 
00», %o 


Puc. 2. Tl paduk 3aBHCHMOCTH MexKAY KaxKyYUHMCA yJeJIbHbIM compo- 


THBJeHHeM e,, (1), Comep»KaHnem Cope (LJ) 4 KapOonaTHocThIO o6pasya 


queckHe THMbI Mopod. Kpuspie // Ha puc. 2 NOsBOJIAIOT BBIJeIHTb Te %e THI! 
opok H cpesHee cofepxanne Copr B HUX. IIpn copmemjenuu KpuBbIx J u I] 
OXKHO BBIJeIATb OTCJIbHBIe THITbI 


Opol MW oTBeuatolive HM cpefsHHe Ta6Oanna 2 
yepHKaHAA Copr. 

B kayecTBe MpuMepa HCMOIb30- Beanwnna | Gai 
aHMA — WJIEKTPOKAPOTAXKHbIX — Ma- EROS PONIES eet ae 
DaMM JIAH pacdeTa MOULHOCTeH pa3- COnpOTuBu. 

HUHOrO THMa MOpo u cokepxkaHnA 

Hux C npHBeeM MpHOJH3HTeIbHDIM = Pyyga 0130 61,0 
omcuer no cks. Ne 1 maoujagqu Ka- Tsmuncrste meprenn | 130—200 108,5 
popo. 3Hav yleuIbHble Beca Topo Dee Bee 200—270 66,5 
) M MpHHuMad OAH MOrOHHbIM Merp een 970-1300 21.5 
oO paspesy 3a 1 M*, MOMCHHTaeM — Y3pecruaKn 1300—2550 1,6 


pejlHee coflep2KaHne Copr MO CKBa2KH- 
e. Ja sroro no KpuBort II 6 puc. 2 
AXOJUM cpeqHHe BeEHUNHbI Copp AA OTACMbHbIX MOpok (CM. Ta. 2). SaTem 
pouspeyem mepecuer MIA JaHHO! CKBa?KHHbI B KHIOPPaMMax Ha CTONO MOposbl 
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JaHHOrO THMa COOTBETCTBYIOINeH MOI{HOCTH, MIpHHUMaA MIOULab yeu 


| 
Tadauna 3 
| 
= ; C3 
a Copr Ha CKBaxK., KB PS ical eames | 
ez ‘ eee | 
Haspanue 5a 3'3 oO) @ SEBO, | 
Og BbIUHCIeH- | BbIYHCIeHHOe | Ze | SO OLk By | 
DOA =s Hoe m0 |o xumuyeckum| F°2| SO 5°. 9% 
SNe KpuBot JJ aHaJIH43aM Sarg SNCS Ve 
=e as|/AmH ema Uv 
T MBI HeT —- — — — 
[MHucTbIe MepreJmM 0,5 130 He oMp. yas) 9,2 
Mepreamu 3,0 019,5 658 ATAG 36,9 
TmHucTbIe H3BeECTHAKH 130 LO 767 79,0 53,8 
M3BecTHAKH HeT — — — — 
17,0 | 1404,5 | 1425 100 | 100 


B 1 m®. PesybTaTbl 3THX MepecueTOB CBeeHbI B TaGu. 3. 


IIpopeyqenHaa paOota 


MOSBOJIAeCT HCIMOJIb3OBaTb KapOTaxKHblli MaTepue 
JIA MOCTPOCHHA PerHOHAIbHbIX KapT (ballMi, KapT pacnpeseeHHA opraHuy 
KOrO yruiepoya Copp HaxKe MPH OTCYTCTBHH KepHOBOrO MaTepHaua. 


} 


Muctutyt Hedpru Iloctynuo0— | 

Axajemnu nayx CCCP 16 XII 1957 | 
WUMTHPOBAHHAA JIMTEPATYPA 

1H. M. Crpaxos, /Tp. Vucr. reom. wayx, B.) 17; reomy cepnay Nt) 6 (19m 


? CnyTHHUK MomeBoro reomora-HeptTaHuka, 1, 1954, crp. 364. % CnpaBounnK reonora no np 


pogmuHomy ra3y, 2, 1952, ctp. 347. 
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Joxrnagn Akanemun HaykK CCCP 
1958. Tom 121, M4 


XHMHYECKAA TEXHOJOrHA 


B. H. KJIACCEH u H. ©. MEDIEPAKOB 


®JIOTAWMA 3EPEH MEJIBYE 10». TA3AMH, BbIEJIAIOUIMMUCH 
: U3 PACTBOPA 


(ITpedcmasaeno axademuxom A. A. Cxouunckum 2 IV 1958) 


_ Hvxkxu mpeyesiom KpylHOcTH MMHepadbHbIX 3epeH, JocTaTouHO adPeKTHBHO 
asJleIAeMbIX (ploTawMeH, aABaeTcd 10—5 ». Onorayna Somee TOHKUX 3epeH 
MIMYaeTCA MAIO U3OMpaTeMbHOCTbIO U CKOMbKO-HHOYAb yOBeTBOPHTebHOe 
ASJIeJICHHe MHHepaJIOB MOXET ObITb IIPOH3BEeHO IPH OYHb HEBbICOKOM H3BVIe- 
2HHH. Tlostomy py)tbl MHOrHX WeHHbIX MeCTOPOXAeHHH He MOryT ObIT UCNoNb- 
JBaHbI MPOMbIWWICHHOCTbIO, a Ha 

Ajle OOoraTUTeJIbHbIX (PaO pK TOH- 
He WiaMbl MpakTHYeCKH He O60- 

{ILArOTCA. 

— OTHOcHTesIbHO MPHYHH MIOXOro | 
ASIleIEHHA CpuloTalHeH TOHKHX:3e- 

2H HMeeTCA pA coodpaxennhi (*). 

HUM H3 HaHOomee OOWIMX cpH- 

AUeCKUX (paKTOPOB, OOYyCJIOBVJIH- 

OULUX 3aTPYAHUTeIbHOCTh (o- 

WMH TOHKHX 3epeH, ABJIAeTCA 

ala BEPOATHOCTb HX CTOJIKHO- 

HHA C MYy3bIpbKaMH BO3]yxa. 

MeIOIlve KpaliHe He3HayHTeb- 

yio Maccy MeJIbuaHlINe 3epHa 

3/I@KAIOTCA MOTOKaMH BOI, 06- 

‘KAIOULHMH Iy3blpbKH, H He Co- 

IUKacaloTCA C HAMH C JocTaTou- 

Ht CHIOH B TeYeHHe BpPeMeHH, He- 

XOMMMOPO JIA IpHiunanna (7°). 

ITPYHUTeIbHOCTh OOpasoBaHHsA 

MesIbYuaHWUx 3epeH TpexdasHo- 

| KOHTaKTa oTMeuasiacb II. A. 

OuHepom (°). To, uro s3epHa 

nbue 10 } Bce 2%e GuOTHpyIT, Pue. 1. Cxema 9kcnepHMeHTasIbHOH (ploTalMOHHOK 


ITA H MaslIOH3OUpaTeJIbHO, oObsIC- yCTaHOBKH. /— cAoTaMOHHBIt annapaT MexaHuye- 
[eTCA PATOM UCCJIeEIOBATeJI eu cKoro Tuma, 2 — Melaka HCXOMHOH MHHepaJbHOK 


M, 4TO 3TH 3epHa mpeBapu- CyCnNeH3uH, 3 — Tpy6Ka AA MOCTYNJICHHA BO2- 


WyxXa pH dmorauH“u MexannyecKuM croco6om, 
AbHO OOpasyloT —_ OCTAaTOUHO 4 — pakyyMHbIM Konak, 5—BaKkyyMHacoc, 6 — 


ynubie cpioKkyst (7,°). Ho po-  gaxyymmerp, 7— cOopnuk menHoro mnponyKta 

JAWHA 3epeH, Kak MWpaBHIO, (konnenTpata), 8 —c6opHuk  HecimoTupoBaB- 

u30uNpaTebHa. weroca MpokyKta (oTxoo0B) 

Panee MbI TeopeTHuecKH OO6oc- 

Basil WeseCcoOOpasHOCcTb HCHOMb30OBaHUA AIA PMOTAMMH TOHKHX 3epeH Mporec- 

BbIeeHHA ra30B “M3 pacrBopa (°). B sToM culyyae WIA OCyMecTBIeHHA (plo- 

WMH HeT HeOOXOJMMOCTH CTOJIKHOBCHHA 3epeH C My3bIPbKaMH: MocMIe He 
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BOSHUKaIOT Ha JOCTaTOUHO rHApPOoOHHIx MoBepxHocTax sepeH. KuHeTuka 
MeXaHH3M OOpa3s0BaHHA MY3bIPbKOB UCCJeLOBaHbI MOBOJIbHO AeTaJbHO (1,°)al 

B npakTuke Jia (bioTallHH rasaMu, BbIJeAIONLMMUCA W3 pacTBopa, MPH 
HAICH Tak Ha3bIBaeMbIil «BAKYYMHbIM Mpollecc», B KOTOPOM TlepeCbIIeHHe p 
TBOpa Fa30B B CYCHeH3HH JOCTHTaeTCA yMeCHbINeHHeM [aBJIeCHHA Hall NOCACHE: 
Ho Bo3MOXKHOCTb HCHOb30BaHUA STOTO Mpolecca MIA PMOTAUMH 3epeH MeJIb} 
10 » onposepraetes (3°), Ceftuac BakyyMHbIM cmocoO dioTauMM MpakTHueck 
He HMeeT IIpHMeHeHHA. | 

MoI mpoBestd CpaBHUTEIbHbIe ONBITHI (PloTalluH 3epeH Mesbye 10 + BakKyYMH 
CMOCO6OM H OObIUHbIM, TaK Ha3bIBaeMbIM MC€XaHHy¥eCKHM, IIpH KOTOPOM Bo3fy 
jucneprupyercsa MexaHHwecKHM BO3feHCTBHeM Cpefbl. CxeMa SKCIIePpHMeHTAalr 
Hol ycTaHoBKH MmpuBesena Ha puc. 1. Ha Hei MoxkHO Obl0 MpoBosMTh cprorall 
Kak MeXaHWuecKuM, TaK HM BaKYYMHBIM CIOCOOOM, YTO MOBbILMIaIO CONOCTAB} 


Zo 


Codepkanue mbepdoeo 6 nynene 


Puc. 2. Pasnenenue cbaorauuel 3epex Puc. 3. Pasqenenue cbiotayuelt sepeH © 
pnooputa MW KBapila Mewbye 10 Baky- puta HW KBaplia Mebye 10% mMpn pase 
YMHbIM (/) 4 MexaHHuecKkuM (2) cnoco6om. MJIOTHOCTH CycleH3HH. / — BakyyMHbIit Cr 
IlyHkTupHble MHuM — CopepxaHHne CaF, co6, 2 — mexanuyeckul cnoco6é. IlyHKTy 
B KOHI[eHTpaTe, CIIOWHbIe—H3BIeUeHHe Hble JIMHHH — cogepxaHHe BaSOQ, B_ Ke 

CaF, B KOHWeHTpaT WeHTpaTe, CIOWHbIe — H3BIeYeHHe BaS 


B KOHICHTpaT 


MOCTb onmbiToB. IIpu cbioraluu MexaHvyeckHM COCcOOOM CcycieH3HA Mocle Ko 
TakTa C peareHTaMH MOcTeMeHHO NofaeTca B OOBIUHY10 (POTAIMOHHY!O Mallu? 
MexaHuyeckoro TuMa J (puc. 1) H3 cocyja c MellaIKOM 2; aTMociepHI Bos] 
3acacbipaetca lo TpyOKe 3 u ucneprupyerca MMMemIepom oTalHoHHoli M 
wuHbl. IIpH duoraiun BakyyMHbIM cClOcOOOM MallIMHKa 3aKpbiBaeTCA KOMMake 
4, lo], KOTOpbIM BakyyMHacocom 5 co3aeTcaA BaKYYM B Mpenetax 700—740 a 
pt. ct. Umnensmep mpu 9TOM BpalllaercA O4eHb MeIeHHO (80 06/MuH) M JHE 
clerka WepeMelluBaeT cycneH3uio. DOTaWMA OCYULeCTBIAeTCA My3bIPbKaM 
BOSHHKAIOUIMMH B CYCMeH3HH BCuIeACTBHeE MOHHKeHHA WaBJIeHHA Ha Heli. | 
BCeX CIYUaAX OMbITHI CPIOTAMHH MOJeIHpOBaJIM HeMpepbIBHbIM Mporecc. 

DMyoTaluu C NOMOLIbIO OJleaTa HATPHA MOMBeprasucb cMecH OapuTa Cc KBa 
eM H (pOOpHTa C KBaplleM, H3MeJIbYeHHbIe B BHOpoMevibHULe Oo 10 p. (BepxH 
peyel KPyMHOCTH 3epeH KOHTPOJMpOBaJICA CeqUMeHTallnen). Cofepxkanne dbs 
THPYCMBIX MHHepaJIOB B HCXOJHOM CMecH paBHAOCh 25%. 

XapakTepHble JIA OOMbWOTO YMCA ONbITOB Pe3YJIbTATbI (PMOTAMMU Bakyy 
HbIM H MexaHudeCkHM cmocoOaMu IpuBeyeHbl Ha rpaduKax (puc. 2, 3). II 
H3Y4eCHHH fleHCTBHA %XHAKOrO cTeKa oTMeyaeTcaA (puc. 2), 4TO MpHMeHeE 
BaKYYMHOYPO ClocoOa 3HayuHTeIbHO ylyulaer (PNOTAWMIO, YBeIMYMBaA pH My 
YAX PaBHbIX YCJIOBMAX COMepxKanHHe Oaputa WIM CIKOOpHTa B KOHIeHTpaT 
Ha 15—20% mpu OHOBpeMeHHOM BO3pacTaHHU H3BeueHHA Ha 10—15%. 

IIpenmymectso (bioTaiwuu TOHKHX 3epeH Fa3aMH, BbIAeAIOULMMUCA U3 p 
TBOPA, OCOOEHHO OTHETIMBO IPOABIACTCA IPH BeACHHH Iipoliecca B pas6aBseH! 
yibne (puc. 3). DroraluA MoxeT perysIMpOBaTbCA CTeleHbIO Mepecbilter 
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pacTBopa Bo3fyxa (u3MeHeHHeM BakyyMa). IIpu upe3smepHo OombuIoM Mepeci- 
IeHHH pacTBOpa H3OuPaTeNbHOCTh BaKYYMHOH (boTalluH CHM «KaeTcA. 

Takum 06pa30M, IIpHBeJeHHbIe OMBITHI B COPacHH C TeOpeTHueCKHMH Mpesno- 
CbIIKAaMM MOATBEPAWJIM BO3MOXHOCTh YJIYUWeHHA cmoTalMuH 3epeH Mesmbye 
10 }) ra3aMH, BbIJeAONLMMHCH M3 pacTBopa. 


Tloctymusio 
2 IV 1958 
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PEOJOLHA 


| B. M. BY][bKO 


THMbI PA3PbIBHbIX HAPYLUEHHH KPACHOLBETHOM TOJILUU 
MNOJIYOCTPOBA UEJIEKEH 
(ITpedcmaeaexo akademuxom JI. B. Haauekunoim 21 III 1958) 


B ctaTbe u3iaraeTca KaccHukalluA paspbIBHBIX HapyleHHii, pa3BHTbIXx 
3 MpefeaX BbIXOJOB KpaCHOLUBeTHOH TOM Ha nowyocrpope UeneKeH; marte- 
Mal AVIA CTaTbH COOpaH B TeyeHHe seTHHX MepHosoB 1955—1957 rr. 

JIA BEI_eeHHA THMOB paspbIBHbIX HapyWeHH HaMH Obl MpOBeLeH aHalH3 
JACNPeAeeCHHA YaCTOT aMIWVIHTyY paspbiBow (cM. puc. 1). Crpaturpadnyueckne 
IMIVIMTY bl pa3spbIBOB 
/CTaHaBJIMBaJIHCb 10 
JaHHbim (°). Oco6eu- 
10CTH CTpoeHHA rpa- 
buka (puc. |,/) mo3Bo- 
IMM = TIpeMOJIOXKUTb: 
1) MOrapHpMbI BeJIHYHH 
IMIVIHTY  pa3pbIBoB, 
3XOJAMLHX B OJHY reHe- 
‘MuecKylo rpymny, pac- 
IpefeAIOTCA MO HOp- 
faJlbHOMY 3aKOHY; 
9) uccmeqyemoe pac- 
IpeqeeHHe ABIAeTCA 
‘eTePOFeHHBbIM H COCTO- 
iT H3 ABYX HOPMaJb- 
IbIX pacipefeneHHi, $s 
-OOTBETCTBYIOMLHX °° > 
[ByYM KpPyIHbIM rpyti- 
1aM Pa3pbIBHbIX Hapy- 
ueHuli (7). Kak OyjeT 
HHO H3 JaJIbHelWero H3IOX%KeHHA, BTOPOe MpeNomo*wKeHHe XOPOWO corva- 
yeTCA C JaHHbIMH TeOIOrMyecKHX HaOsIOJeHHH. 

J\ia MouyYeHHA XapaKTepHCTHKH Pa3pbIBOB, KOTOPble MpHCyTCTByIOT Ha 
TPYKTYPe B HEOOMbUIOM KOJIHYECTBE H MOSTOMY He BbIeJMJIMCb B CAMOCTOATEIb- 
joe pacnpesemenne, IpOU3BOAMIOCh U3yYeHHe OPHEHTHPOBKM MOCKOCTelH cMe- 
UTeeH MO OTHOWIeHHIO K MpOcTHpaHHio OCH CTPyKTYPbI HH MO OTHOLIeHHIO 
- TPASeBbIM ByJIKaHaM. OcoOeHHO OTYeTJIHBO 3aKOHOMePpHOCTH OPpHeHTHPOBKH 
[POABHJIMCb Ha CTPYKTYPHBIX JMarpamMax, pH OOpadoTKe KOTOpbIX HaMH 
bla MpHHsATa HepaBHOMepHad UcxofHad runoresa (*). CrpykKTypHble qua- 
paMMbI H J\MarpaMMbI-po3bl yIvIOB MaeHHA Jal BO3MO2KHOCTb NOJYYHTb 
akxKe XaPaKTepMCTHKY OPHeHTHPOBKH paspbIBOB JWIA CTPYKTYPbIl B WeJIOM. 

PaspbIBHble HapylieHHA, OTHOCHIIMecH K OHOH TeHeTHYeCKOH rpymne, 
apaKTepH3yIOTCA OMpeeeHHbIM THIIOM CBASH M@XKLy BeMYHHAMH aMMVIATy 
/yriop tazenua. Ilostromy Avia MpoBepKH MpHHaexKHOCTH CHCTeMbI paspbl- 
OB K OfHOM 3 rpyln MbI HCCeOBaIN XapakTep CBA3H Me2K]ly Ha3BaHHbIMH 
eHuHHaMH (°). 

B pesyibTatTe aHaiu3a (*) MOy4eHHOrO HaMH reTepOreHHOroO paciipekeeHHs 
BVI BbIeIeHbI [Ba HOPMaJIbHBIX pactipeserenua; AA mpasoro (puc. 1,2) 
pejuee 3HayeHHe aMMIuTy cocrapiaeT 46,5 M, a WA JeBoro (3) 5,5M. Ta- 
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Puc. 1. Tpadhuxa pacnpenxenenui uacTOoT BeHYHH aMIMVINTyy 
pa3pbIBOB 


KHM 06pa30M, B 3€BHCHMOCTH OT BeJIHYHHbI aMIVIHTYAbI BCe paspbIBbI AeATCH 
Ha J[Be rpynMb: B MepByio BXOAAT HapylleHud C aMIVINTyAaMM NopaAyKa Ne: 
CATKOB H COT€H MeTPOB, a BO BTOpylo —C aMIVIMTyaMH OT owe MeTpa 
HeCKOAbKHX MeTpos. Ileppyo rpymmy Mbl Ha3BaIM TpyNMoOH MaHaHTHKJIMHab 
HbIX Pa3PbIBHbIX HapylleHH, Tak KaK MHOTHe BXOJAlIMe B Hee PaspbIBbI MPO 
CTHpaloTCA 3a MpefeMbl OMMCbIBAeEMOM IeHTpaJIbHOH YacTH CTpyKTyPbl, He Bbl 
XOJA, OMHAKO, 3a Pe€AKHMM HCKJNIOYCHHAMH, 3a Mpefebl CTpyKTYPbI B WesIOM| 
Pasppipbl BTOpolt rpyimbl Ha3BaHbl HaMM MepaHTHKJIMHaJIbHbIMH, Tak Kak 
UX JWIMHa OfpaHHuMBaeTCA MpeeaMH OTAebHbIX YYaCTKOB CTPyKTYPHI. 


ZT 
(0 10 u Conee 
3 7 6-9 
Da 


Puc. 2. [IpocrpancTseHHad OpHeHTHpOBKa Pa3PbIBHBIX HapylIeHHH. a — CTpyk- 

Typa B WeOM, 4HCIO HapywieHH 512; 6 — pation ByKaHa AJwurya, 4nCJIO Ha- 

pywenult 48. Pumckue undpe! — HoMepa 30H C yKa3aHHe€M KOHIeHTpalluu pas- 
PbIBOB B PaBHOMVOULaHbIX pa3spAasax 


Ha puc. 2a ana CTpykTypHad AMarpamna, NowyueHHad B pe3sybTaTe OKOR 
TYPHBaHHA 30H PaBHbIX KOHI[CHTpallWii MOJOCOB pa3pbIBOB, HAHeCeHHHIX Ki 
ceTky Kappalticxoro. M3 pucyHka BHHO: a) MpocTHpaHHe OObUIHHCTBAa pa3pbi 
BOB MpHOJIM3HTeIbHO COBMaaeT C NpOCTHpaHHeM OCH CkIaKH; 6) 66% pa3pE 
BOB lajatoT K 1Oro-BOCTOKY H JIHIb 34% — kK ceBepo-3amayy; B) CpemHHH yre! 
MaeHust cMecTHTeeH cocTaBaeT OKONO 65°. Kpome paccmoTpeHHoi ua 
rpaMMBI, XapakTepH3ylouleli OPHeHTHPOBKY MOCKOCTell pa3pbIBOB WIA CTpyK 
TYPbI B WeIOM, CTpyKTYPHble WHarpaMMbI! OblIH NOCTpoOeHbI HW AVIA OTCJbHBI 
ee yuacTKoB. JlMarpaMMbI yU4aCTKOB OKa3aJIHCb TOMRKJeCTBeEHHBIMH Apyr Apyr 
H OOWeH AHarpaMMe cTpykTypbl. Pe3ko oTMM4aeTCA OT OCTAJIbHbIX JIMIUb [Ma 
rpaMMa palioHa rpa3eporo ByiKaHa Anurya (puc. 26): BepxHuii MaKCUMYyM E. 
Hell OTCYTCTByeT, a HHXKHHM CMeleH K loro-3anagzy. Kak BuqHO Ha a3podorTo 
CHUMKaX, 9TO OODACHHeTCA HaJIMYHeM Ha yyuaCTKe OOJIbIUOrO KOJHYeECTBA pa3 
PbIBHBIX HapylWeHHi B Bue Ayr Cc OOWWMM WeHTpOM, mpHOmusHTebHO coBMa 
7a‘OUlWM C WeHTPOM ByJIKaHa. OTH HapyWIeHHA BbIAeeHbI HAMA B Irpymny Wy 
rooOpasHbIX pa3pbIBOB. 

K ueTBepToH rpylme OTHECeHbI MCJIKHe Pa3pbIBbl, BOSHHKAIOUHe B KPbWIbs 
HapylleHHi ApyrHx rpynl B pesyvibTaTe JesopMallaH CyIBHra BMeULaIolulH 
nopo,. Paspbipbl STOH rpyiMbl Mbl Oy eM Ha3bIBaTb COMP AXKeHHbIMH TpellHHaMh 

Hyke JlaeTcA XapakTepHCTHKa HapylWleHHi Tpex MepBbIX, OCHOBHBIX. rpynn 

|. TlahaHTHKANHAAbHDe paspHBH. B 0rHopManbHoe pac 
MpefeteHHe CO CpeqHHM 3HaveHHeM aMIVIHTyA 46,5 M BxoquT oKOMO 30% Bce 
YeJIEKeHCKHX Pa3pbIBOB. YUHTHIBAA, YTO WHdPpa HeCKOJbKO 3aBblllieHa 3a cue 
AyrooOpasHblX paspbIBOB, MOXKHO MoJlaraTb, YTO He MeHee YeTBepTH BCeX Hap) 
WeHHH OTHOCATCA K ONMcbIBaemol rpyune. [lananTHKIMHaJbHble paspbIBbI pac 
MpefeeHbl Ha CTpyKType MOUTH PaBHOMePHO, OfHakO B Ape cKMaKH UCU 
“UX Ha C(MHHLUY MWIOWatH HeCKOAbKO Ooyblle, YeM Ha Nepudepuu. CrpyktypHa 
JMarpaMMa, MOCTpOeHHad AVIA paspbIBOB C aMMINTyamMu Oomee 40 M, noKa3b 
BaeT, uro 80% TakuxX HapylleHuli 'MMeIOT CeBepo-BOCTOUHOe MpocTupaHHe 
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(Hb 20% — ceBepo-sallaqHoe, T. e. MpOcTHpaHue paspbIBOB OObIUHO CoBNayaerT 
/MpocTHpakuem oc cTpykTypbl. BewuHHbl aMITyA HapylWleHHli U3MeHsAIOTCA 
T HeCKOJIBKHX MeTPOB JO COTeH MeTPOB, HO STH KpaliHe 3HayeHHA pesKH: 
7% pa3pbIBOB HMeIOT amMINTyAbI oT 28 yo 91 Mm u aump 11% — menee 13 
1H Oomee 200 M. XapakTepHO u3MeHeHHe aMIVINTY HI NO NpocTupaHHio, NpH- 
(eM €e MAKCHMaJIbHOe 3HaveHHe OObIYHO IIpHypoyueHO K CpeqHelt yacTH pasppiBa. 
IpoTa2KeHHOCTb paspbIBOB OObIHO oKOO 1000 M, HO MHOrya ZocTuraer 3— 
| KM. YIvibl MayeHua cmectutevelt Bapbupyior B lipesemax 44—88°, 61% ua- 
ylleHui uMeloT yruibl or 51 go 70°. Mexyy yruiamu nayjenna u ammMiuTyqamu 
‘a3PbIBOB HMeeT MeCTO OOPaTHad KOPPeAMHOHHAA CBA3b, T. €. C YBeEIMYeHHeM 
Tula WaeHHA aMIVIuTya yMeHblulaetca. Bce uccmeqoBaHHble MaHaHTHKJIH- 
‘aJIbHbIC Pa3pbIBbl OKa3aJIHCb COpOCaMH HJM CABHTO-cOpocamMu c yrvlaMH cMe- 
jeHua oT 0 no 40°. 

IIpu nepexoye u3 OTMO%KeHHH KpPaCHOUBeTHO TOMUIM B akUarblIbcKHe H 
TIWIepOHCKHe OTJOKeHHA PaspbIBbl OOBIVHO HE H3MEHAIOT CBOerO XapakTepa, 
 JIHilb Ip MaJlo aMIVIMTy le paspbiBa TpelilMHa HHOTa HCuesaeT 3a IpelenaMu 
‘PaCHOUBeTOB, 33MeHAACh MWIMKATHBHOM JedopMallveli HaKPaCHOLBeTHbIX OT- 
O?KeHHH. 

IlepeceyenuaA NWaHaHTHKJIHHaJIbHbIX paspbIBOB Apyr Cc Apyrom peAKu, UpH 
TOM TPelHHbI Oosee PacIpOcTpaHeHHbIX Pa3PbIBOB CeBeEPO-BOCTOUHOFO IpocTH- 
AHA CMeLalOTCA paspbiBaMH CeBepoO-3alaqHoro MpocTrupanun. Bo Bcex culy- 
(aAX MepeCeYeHHA MepaHTHKJIMHaJIbHbIX PaspbIBOB C WaHaHTHKJIMHaJIbHbIMH MIpo- 
ICXOJMT CMeleHHe TpeujuH mocmeqHux. Uacto OT MaHaHTHKJIMHaJbHOrO pas- 
DIBA OTBCTBIACTCA PA MCPAHTHKJIMHAJIbHbIX HapyWleHHH, OOpasyA CTpyKTy- 
bI THA KKOHCKOFO XBOCTa». OTYeTJIMBble MepeceyeHHA MaHaHTHKJIMHaJIbHbIX 
JA3PbIBOB C yrooOpa3HbIMH OTCYTCTBYIOT. 

MopdoworuvaA TpelllHWH MaHaHTHKJIHHaJIbHbIX Pa3PbIBOB OObIYHO JOBOJIbHO 
JIOXKHA: KPYMHble paspbIBbl YaCTO COCTOAT H3 ABYX UH OoJee NapaJVe/IbHbIX 
‘pelHH, MOPOAb!l B Y3KHX OOKaAX Me@KAY KOTOPbIMH CHJIbHO CMATHI HW pacceyeHbl 
ACJIKUMM CONPAXKeCHHbIMH TpelltHHaMH. IloqoOuble 30HbI ApoOeHHA YacTO OOpa- 
IOTCA TakxKke B MeCTaX COJIM2KeHHA KpPyMHbIX pa3spbiBoB. LupoKo pacnpocr- 
)AHEHHbIM BHOM JepopMalluu pacceKaeMbIX Pa3PbIBOM OTVIOXKEHHH ABIACTCA H3- 
MO C/lOeB B HallpaBseHHH, OOpaTHOM JBuxKeHHIO CwloKa. IlepeuncseHHble oco- 
JCHHOCTH CTPOeCHHA TPelllHH MOM[HaA MUHepaJlv3allHA UX, H OOMJIbHbIe MHHe- 
yAJIbHbIe HCTOUHHKH, MpWypOueHHble K HHM, JealoT MaHaHTHKJIMHaJIbHbIe pa3- 
YbIBbI XOPOLWIO 3aMeTHbIMH Ha MeCTHOCTH HM Ha aspooTOCHHMKe. 

2. MepaHTHKAHHAIbHBe paspHBBH. I pynna BKwoyaer Oo- 
lee 60% Bcex pasppinoB UejmeKkeHa HM ABJIAMeTCH, TAKHM OOpa30M, OCHOBHOM 
pynnok. Hau6ompuiad rycToTa MepaHTHKJMHaJIbHbIX paspbIBOB HaOvlOfaerca 
) Alpe CTpyKTypbl MH B BOCTOUHOK 4acTH 1oro-BocTouHOrO KpbWia. Ilpoctupa- 
[Me OOJIbIIMHCTBa Pa3pbIBOB OIH3KO K MIpOCTHpaHHiO OCH CKJaKH, HO Ha He- 
OTOPbIX YUaCTKAX CTPyKTYPbI pasBHTbI CHCTeMbI HapylWleHHi, MpOCcTUparoulnx- 
A MepieHMKyIApPHO ocu OpaxuaHTHKIMHaIH. AMIMIUTYAbI paspbIBOB OT Jomer 
leTpa JO H€CKOJIbKHX MeTPOB, B peAKUX cayyaix — Oonee 10—15 mM. Xapax- 
€pHO MOCTOAHCTBO BeJIMYHHbI aMIWIMTYAbl, KOTOPat He H3MeHAeTCH MO MpocTH- 
AHHIO JlaxkKe pH Mepexose paspbIBOB B HaKpaCHOUBeTHble OTO%KeHUA. OOpry- 
aa J\IMHa TpellMH — HeCKOJIbKO COT€H MeTPOB, HO BCTpeyaloTCaA HM paspbIBbl 
munolt no 1000—1400 m. Yrabi naqeHus CMeCTHTeJIeH H3MeHAIOTCA B Tpememax 
Tt 20 no 80°, B cpegHem oKoso 65°. IIpH mepeceyenuu paspbiBa r1yOoKuM 
OroM MHorya 3aMeTHO HeKOTOpOe BbINOMaKNBaHHe CMeCTHTeIA C riyOuHOH. 
fexKy BeIMUMHaMH aMMVIHTyA Mu yrloB MaeHuaA ycTaHoBJeHa IpsaMaA Koppe- 
AUMOHHas cBA3b. Bce MepaHTHKJIMHaJbHble HapylleHHA ABJIAIOTCA COpocaMu 

yriamu cmemeHua O—6°, uHOorga Jo 1016". 

TlepeceyveHuA MepaHTHKJIHHaJIbHbIX Pa3pbIBOB C Pa3spbIBaMH, BXOALUMMU 

rpynmy yrooOpa3Hbix HapylleHHii, BCTpeyaloTca pelKO, MpHyeM B OAHHX 
myuaiX CMCULCHHbIMM OKa3bIBaIOTCA TPelllMHbl MepaHTHKJHHAIbHbIX, a B 
pyrux — TpeulMHbl AyrooOpasHbix paspbipoB. Takoii xe XapakTep HMeIOT 
HOPOUMCJICHHbIe B3AHMHble MepeceveHHA MePaHTHKJIMHAIbHEIX PaspbIBOB pa3- 
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uuuHoro mpoctupanua. IlepeceyeHunt HM pa3sBeTBJICHHA MepaHTHKJIHHa/lbHb 
paspbIBOB Ip HeOOMbIIHX pacCTOAHHAX MepKy HHMH YaCTO MpUBOAAT K oop 
30BaHHIO OO/IbIIOrO KOJIHYeCTBA MeJIKUX OOKOB, CTpaTurpaduyeckaA NIpHBASE 
KOTOPHIX Upe3sBbl¥aHHO 3aTpyHUTe/bHa. 

MepauTHKiHHaIbHble paspbiBbl HanOoee YaCTO HMMeIOT TPeL\MHBI-WIBBI | 
IIpHTepTbIMH CTeHKaMH, HO HHOra HaOvloJaeTcH HeOobuIOe pacKpbITH 
TPeUMH — OT HeCKOMbKUX MHJIIMMeTpOB Zo 10—30 cm. B Takux ciyyanx Tp) 
WMHa BBbIMOJHeHa WepeMATOH YTvIHHOH WIM TeCKOM. 

3. Lyroo6pa3sHble paspHBH. Ilo mogcueTam, MpH KOTOph; 
IpHHUMaJMCb BO BHHMaHHe NoslomweHHe Ha CTpyKType, NpocTupauue, yra 
laeHusd WM aMIVIHTya, LyrooOpasHble paspbiBbl cocTaBasioT oKo0 8—l0! 
OT OOWero UHCIa PasBHTbIX Ha CTpykType Hapylwienui. HanOomee yacTo Of 
BCTpeyalorcd B palione ByKaHOB Anurya u Posospili [lopcyreib, npHuem Ayt 
oOpallleHbI BOTHYTOCTHIO B CTOPOHY ByJKaHoB. JIIMHa OTeJIbHBIX AyT COCTAaBUJI AG 
30—90°, T. €. B 3aBHCHMOCTH OT paccTOHHUA JO ByIKaHa 100—2000 m. Ammuii 
TYbl Pa3pbIBOB — OT HECKOJbKHX MeTPOB JO eCATKOB MeTPOB, peKO — Oollé 
cta merpos. Ilo mepe yHameHuA OT BYJIKaHa aMIVIHTYIbI yMeHbINaloTcn, OH¢ 
BP€MCHHO He€CKOJIbKO YMEHbIUaIOTCA H YTvibl MWayleHHA CMeCTHTeJeH. | 

PacceKaemble TpellMHOH pa3pbIBa MOpOAbl OOBIMHO CHJIbHO CMATHI HU pa: 
JpoOueHbl, a TpelllMHa yacTO MpescTaBsAeT COOOH 30HY pasBHTHA OpeK4HH TPs 
HHA MoUHOCTHIO 0,3—2,0 mM. TpelliHHbl MHOrHX pa3PbIBOB CHJIbHO MMHepadh 
30BaHbI, a HHOra K HUM IIpHypOUeHbI HCTOUHHKH BOI, BbIXOAbI HeTH U ase 

XapakTep B3aHMHbIX MepeceyeHH pa3spbIBOB TpeX NepBbIX rpynl cBHIE 
TeJIbCTBYeT O TOM, YTO HaHOoulee ApeBHHMH ABJIAIOTCA NaHaHTHKJIMHaJ bub 
HapylleHua. Saiox%KkeHHe MepaHTHKJIMHaJIbHbIX Ppa3PpbIBOB HayaJlocb JO OOpe 
30BaHHA JyrooOpa3HbIX HapylWieHHli, a B OCHOBHOM MpoOHcxosHO Ha Oovle 
NOSAHAX 9TaNaX pasBHTHA CTpyKTypbl. Pas3BuTHe MHOrHX KPYMHbIX HapylleHH 
COMPOBOKMaIOCb BOSHHKHOBeHHEM B HX KPbWIbAX COMPAXeCHHBIX TPelllHH. 

Pacnoulomwkenve Ha CTpyKType, OPHeHTHPOBKa, XapakKTep CBA3H MexKy Bi 
JIMYHHaMH YIVIOB WayeHHA HW aMIWIMTY UW Apyrve ocoOeHHOCTH MaHaHTHKJIMHa! 
HbIX Pa3PbIBOB MO3BOJIAIOT CilelaTb BbIBOX, YTO STH HapylWleHHA OOpasz0BaHe 
B pe3yJIbTaTe pacTAKeHHA NOpOAB NepHox PopMupoBaHHA CKaIKH. B rpynh 
MaHaHTHKJIMHaJIbHbIX HapylWeHHH BXOJAT HM Pa3pbIBbl, BOSHHKHOBeHHe KOT¢ 
pbIX CBA3aHO Cc oOOlIMM NorpyxeHHem I[IpnOamxaHcKoH Jenpeccnu, npesuiec: 
BOBABINHM Havally NoqHATHA UeneKeHckol ctTpyktTypbl (°). CrpoeHue u_ pas 
MellleHHe Ha CTPpyKType MepaHTHKJIMHAIbHbIX HapyWleHHH xopowio core 
cyeTCA C MOJIO*KeHHEM O BOSHHKHOBCHHH YaCTH YeJIeKeHCKHX Pa3pbIBOB B pesyiJ! 
TaTe HapylleHHA H B Mpollecce Mocuelyoulero BOCCTaHOBJIeHHA TpaBHTallHo} 
HOTO PpaBHOBeCHA CJlaraloulux CTpyKTypy oTow*eHHH (°). Oco6eHHocTH opHe! 
THPOBKH JyrooOpasHblX pa3pbIBOB MOATBEpKLaloT CipaBeVIMBOCTh 3aKkJIIOUeHHS 
4TO BOSHHKHOBeHHe HX CBA3aHO C IIPOABJICHHeM TpAZeBOrO BYJIKaHH3ma (°,°). 

HanOoubuie rtyOHHol 3al0%KeHHA OOsaaloT, HeCOMHeHHO, WaHaHTHKJIt 
HaJIbHbI€ PasPbIBbI, AMIMIATYLbI KOTOPbIX JOCTHTAalOT HeECKOJIBKUX COTCH METPOE 

B cBa3H C STHM HeEOOXOANMO MOJOXKUTEIbHO pelllaTbh BOTpPOC O BO3MOXHC 
CTH JOCTH2KCHHA HEKOTOPbIMH KPYNHbIMH paspbIBAaMH He(PTeHOCHbIX TOPH3OF 
TOB KpacHollBeTHoK Tommi. B pemennu 3Toro Bompoca GobIUI0e 3HaueHH 


MMeeT TaK?Ke W3yYeHHe MHHepaJIMsallHH TPeWIMH pa3pbIBOB, yxe JlaBulee HE 
KOTOPbI€ MOJIOMKUTEbHbIC PesyJIbTAaTHI (1). 


Jla6opatopua a2pometojoB Iloctynuao 
Axaylemau HayK CCCP 19 III 1958 


IMTUPOBAHHAA JIATEPATYPA 


1B. M. BygapxKo, Coops. Teonorua S3akacnua, 1, 68 (1958). (2 ALB. Buc 
auyc, JAH, 63, Ne 1, 69 (1948). 3A. B. Bucteauye, 3an. Munepan. o6m., 7’ 
Ne 2, 147 (1948), 4A.B. Buctewauyc, 3an. Munepaa. oou., 86, Ne 6, 691 (1957 
®°M. A. Pomanosa, Tp. Jlenuurp. o6uy. ecrecrsoucn., 69, 2, 116 ((957). 3° Bo Bas 
MeHOBHY, Tp. Mucr. reonorma AH TypxmCCP, 1, 268 (1956). 7A. Hald, Statistic: 
Theory with Engineering Applications, N. Y., 1952. 
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Jloknann Akanqemun Hayk CCCP 
1958. Tom 121, Ne 4 


PEOJIOrH fl 


Uunen-koppecnonzent AH CCCP A. I. BOJIOF HH 


O KEMBPHM BAMKAJIbCKOrO HATOPbS” TO JAHHbIM H3Y UEHUS 
EO OPTAHHYECKHX OCTATKOB 


Hs3yuenue KemMOpulickux oTmoxKeHuit OOlactu BaiikanpcKoro Haropba Mpour- 

(0 pA, STANOB — OT OTKPBITHA 3feCb OTACJIbHbIX TOUeK C OCTATKAMH KeMODpHil- 
KAX (ayy K MpusHanuio (3a NocieqHHe rofbl) WMpoKoro pacipocrpaHeHusA ux 
} TEOJOPHYeCKOM MIPOUWWIOM C MOCeLYIOULMM CMbIBOM Ha OOUWIMPHbIX MIowalAx. 
da cmeHy lpeyctaBienusm o BalikanbcKoM Haropbe Kak O IeHTpasbHOH uactH 
Jpesuero Temenn A3uu» — Ci102%KHOH CTPyYKTYPbI, CocTOABIUel u3 JoKeMOpHii- 
KHX OCaJOUHbIX HW MarMaTHUeCKHX OOpPa3s0BaHHH, C HaslO*RKeHHeM Ha HHX poOAB- 
[eHHH MOKeMOpHHCKHX TeKTOHHYeCKHX MpoleccoB,— MocTenmeHHO yTBepAMICH 
Srl, YTO 3/eCb MPHCYTCTBYIOT MOULHbIe OTIORKeHHA JOKeMOpHA HU KeMOpuaA, 
MpOABJICHHAMH JOKeMOpHHcKoro MH paHHelaseo3oucKoro (CalaHpcKoro) TeK- 
orenesa. HanOoublyio posb B CO34aHHH MpaBubHOTO MpelcTaBeHHA OO HC- 
OpHH reolorM4ueckoro pa3sBuTHA 2TOK YacTH Boctounor Cudupu cbirpasiM MHOFO- 
MCJICHHbIC OTKPbITHA OCTATKOB (payHbI apxeounar (1), oruacTH HM Oosmee pexKue 
[aXOJKH TPHJIOOHTOB. 
OrkpbiTtve apxeouuaT no p. OnuHyo (Onfpinfa), B OacceliHe p. Buruma u B 
\PYTHX paloHax NoKa3aJ0 OOJIbUTyIO MOWLHOCTb MeCTaMH COXpaHHBUIMXCA KeM- 
PHUCKHX OTJOMKeHHH H CNORKHLIN NHTOMOrMYeCKHH cocTaB. CrpaTurpadua ux 
mle HefocTaTOuHO pa3padoTaHa. Ilo mMatTepuasiam Tpecta «3aOalikam30u0TO», 
(0 HaxofKaM ocTaTKos apxeounat H. II. Muxuo, A. K. Pyceson, K. A. Wlaxsap- 
topon, JI. MW. Canona u Ap., M0 Haxo,KaM HeEMHOFHX MeCTOHAaXOx*KeHHH C OC- 
aTKaMH KeMOpHHicKkHxX TpHsOONTOB, u3y4eHHbIX H. E. Uepupnuesot u gp., 
‘eMOpHH MpelcTaBieH B OOaCTH HarOpbA MaMaKaHCKOH HW AHNLYCKOM TOJILMLAMH 
mo JI. WU. Canony — (*) u amuHoe coo6urenve). MamakaHcKas Towa, COCTOAILaA 
[8 TpeX CBHT (HWXKHAA MapoKaHCKas, BepXHAA MakpoKancKaA MW CH] bTHH- 
Kaa), IpecTaBsIaeT CaMble HU3bI HHXKHErO KEMOpHA, MOKA OpraHHyeCKHMH OCTAT- 
‘aMH He OXapakTepH30BaHHble. Bce BbIABJICHHbIe OPraHHvecKue OCTaTKH MpH- 
/POUMBAIOTCA K CJIOAM AHTYACKOM TOM, pacuieHeHHoH (mo JI. HW. Canony) na 
PH CBHTbI: HMXKHAA AHTYCKaA, CpeqHAA AHTyMCKad M BepXHAA AHTy/cKas. 
Ipu 9TOM ocTaTKH (payHbl HM BOAOpocsel WpHypouMBaloTcA Oosee BCero K CJIOAM 
IMxKHeM AHTYICKOM CBUTbI, MeHbINe — K -CpefHeH CBHTe. 

I]pousBeqeHHoe aBTOpOM TepBoe MOHOrpatHyeckoe H3y4eHHe OCTATKOB ap- 
‘eOUMAaT MH BOMOpoOceli U3 CMOeB AHTYACKOH TOM, C YYETOM Pe3yJIbTATOB Ipexk- 
(MX ONpeseneHuli ero xe, a Takxe VW. T. )Kypapnesot, H. E. Yepxpmmeson 
i H. B. TloxposcKkot, nosBosmseT CUMTaTb HHXKHIOIO W3 TpeX AHTYACKUX CBHT, 
IpeCTaBJIAIOILeH CepeHHY HW BEpXH HHXKHerO KeEMOPHA H HUSbI CpeMHero OT ela. 
\peHAA AHTYACKaA CBUTA CocTaBIAeT Somee BbICOKHE CJIOM CpefHero KeMOpHs, 
ak MH BbIMelexKallad BePXHAA AHTYACKaAd CBUTa TIMHUCTHIX HM MeCYaHHCTHIX 
I3BCCTHAKOB, MOKA OpraHHuecKHMM OCTaTKaMH He OxapakTepu3o0BaHHas. [lo- 
KOJIbKY H3YYeHHbIe aBTOPOM TacoleHOsb! MOKa3aM Ha WMpoKHe Maseoreorpa- 
MUeCKHe CBA3H KeMOpuiickoro OacceliHa OOmacTH BbaiikaJIbcKoroO HaropbA MH Ha 
O8MOX%KHOCTH ApoOHOH crpaTuduKalMn ero OTOXKeHHU, TO MpecTaB/IAeTCA 
lCOOXOMHMBIM OTMCTHTb OCHOBHbIE Pe3YJIbTATHI BbIMOJIHCHHOM AaBTOPOM MOHOrpa- 
mueckoli paornl. Ilo qaHHEmM Aaa SurygqcKo-MamakaHcKoro pavona Haropbs, 
eMOPHICKHe OTJOXKEHHA KOTOPOTO B HaCTOAMee BPeMA MpecTaBAAIOTCA H3y- 
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YeHHBIMH JOBOJIbHO XOPOLIO, HbIH€ MOXHO BbieATb.B Bocrounou CuOupH ps 
ONOPHbIX KeMOPHHCKHX MaJIeOHTOMOPHYeCKHX 30H, MIPHTOM B CJlefyroulen Wi 
BO3PaCTHOH MOCeLOBaTeIbHOCTH: 


HuxHHH KeMOpH i 


KomeHekaHcKHi aApyc 


1. Mamakanckas Toma JI. UW. Casona (*) B cocraBe Hu2KHeM Mad poKaHCcKOl 
BepXHelt MapOKaHCKOli UW CHJe/IbTHHCKON cBuT. OpraHuueckue OCTaTKH He YCTa 
HOBJICHDI. | 


AnyaucKHi spyc 


2. AuryAcKkaa Toa, HMKHAA AHTY[CKad CBHTa B ee MpeoOafarouen r 
MOULHOCTH HH2KHeH 4aCTH: | 

a. HwxHaAd sAHTylacnucoBad 30Ha: apxeoluaTs! — Sphaerocyathus pla: 
ticus Vologdin, Sphaerocyathus sp., Vacuocyathus sp., Ajacicyathus sp., Leg 
tosocyathus crassimuralis Vologdin, Salopicyathus complanatoporosus Mae 
din, Sibirecyathus sp., xuomuTpt — Hyolithes sp., rpuno6uTer — Jangudasp 
princeps Ogienko, J. nodus Ogienko, Bogopocum — Protuberantia vesicular 
Vologdin. | 

6. CpeqHad sAHryacnucoBan 30Ha: apxeoluatTpt — Archaeolynthus sp. — 
II, Turricyathus tabulatus Vologdin, Ajacicyathus neoacutus Vologdin, / 
aff. intracostatus Vologdin, A. cf. moori Vologdin, A. cf. proskurjakovi To! 
A. cf. septofidis Vologdin, Leptosocyathus sp., Ethmophyllum sp. (Eth. 
gr. grandiperforatum Vologdin), Coscinocyathus intracurvatus Vologdin, © 
laxiseptatus Vologdin, Coscinocyathus sp. I, II, tpuno6uTer — Jangudasp 
princeps Ogienko. 

B. O8arveBad 30Ha JOJOMUTOBOH MaukH C OCTaTKaMH CHHE-3e/IeHbIX BOAOPCs 
JieH, OW2Ke He M3YYeHHBIX, HC peaqKumu Ajacicyathus sp. 

r. Bepxusaa sAuryacnucoBpad 30Ha: apxeouuaTp! — Archaeolynthus aff. ve 
logdini Yakovlev, A. bilateralis Vologdin, Vacuocyathus excentricus Vole: 
din, Ajacicyathus gussevae Vologdin, A. aff. neiburgianus Vologdin, A. ba 
kalicus Vologdin, A. flexuosus Vologdin, A. salebrosus Vologdin, A. aff. sal: 
brosus Vologdin, A. delicatus Vologdin, Ajacicyathus sp. I, I], III, IV, \ 
Taylorcyathus sp. I, Leptosocyathus crassimuralis Vologdin, Vacuocyathus sp 
Ethmophyllum laminosum Vologdin, Coscinocyathus cornucopia Borneman: 
C. aff. corbicula Walcott, C. oldyndicus Vologdin, C. incurvus Vologdin, ¢ 
digitiformis Vologdin, C. latiusculus Vologdin, C. asymmetricus Vologdi: 
Coscinocyathus sp. I, II, xuomurst — Hyolithes sp. III], ry6xu — Chancell 
tia sp. I, tpuno6uTs1 — Jangudaspis princeps Ogienko, Bathyuriscellus firm 
Ogienko (MS), Boyopocaum — Chabakovia cavitata Vologdin, Angulocellular 
anisotoma Vologdin, Epiphyton densum Vologdin. Pay sugos apxeomuat 
Bathyuriscellus (BeposTHo, ApeBHeiinmx us mpemcraBuTeneli Jo1uxXOMeTOMM 
3aCTaBIAIOT IIPH3HaBaTb TeOJIOrHYeCKHH BOSpaCT 30HbI KaK MepeXosHblit ¢ 
aylaHCkKoro Apyca K JICHCKOMy. 


Jlenckul sapyc 


3. AHTyAcKaA Tova, CpeqHHe TOpH30HTbI HMKHeH AHTyAcKOM cBuTEI JI. J 
Casiona: 

a. XHOJHTOBaH 30Ha C OCTaTKAaMH XHOJIHTOB U TPHAOOMTOB, OMxKE He 13 
YeHHBIX. Saleraet B 800 M Hay OCHOBaHMeM HWKHeH AHTYACKOM CBUTHI (p. Mam 
Ka). 

6. T'y6koBo-sofopociesan 30Ha (p. Ip. Mamakan): ocraTKu Illa pOBH Hb 
ryOoK # opm p. Chancelloria Walcott u Bogopocaeit Epiphyton fasciculatu 
Chapman, Renalcis jacuticus Korde. 
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B. Yancelopvepas 30Ha: ocTaTKH HeocTaTouHOM coxpaHHocTH apxeounar, 
j6ox p. Chancelloria sp. I u rpyquHoonpeyenuMerx Bomopocuieh. M3 apxeomnar 
Ipenenen Sphaerocyathus sp. (S. cf. plasticus Vologdin), u3 sogopocuelt — 
ubercularia latiuscula Vologdin. 

_Y. Cu6Oupenmatopas gona: Archaeolynthus sp. II, Leptosocyathus aff. cur- 
iseptatus Vologdin, Leptosocyathus sp. I, Tumulocyathus primitivus Volog- 
In, T. macrotumulatus Vologdin, Tumulocyathus sp., Sibirecyathus salopi 
ologdin, Sibirecyathus sp. I., Ajacicyathus bigoti Vologdin, A. cf. tumula- 
is Vologdin, A. dissepimentalis (Vologdin), A. spinosus (Vologdin), A. schinen- 
s (Vologdin), Ethmophyllum gracilis Vologdin, E. rotundum Vologdin, xno- 
itbht — Hyolithes sp. II, Bogopocan — Renalcis granosus Vologdin, Epiphy- 
n fasciculatum Chapman, E. fruticosum Vologdin, o6umpupie HeolpeeJIHMbIe 
TaTKH TpuNoOuTOB (p. PyKutux, B 800 Mm or ycrbs). 

2. PeQiMuxwHopat 30Ha: MaccoBble OCTaTKH apxeomwmaT, B 4YaCTHOCTH, 
jacicyathus salopi Vologdin, tpuno6uTbi — Redlichina sp. I, II, Chakasskia 
. mn. N. Tschernyscheva, Rondocephalus sp., Granularia aff. babakovensis 
dletaeva, Kootenia sp., Bergeroniaspis sp., 6paxuonogzp — Kutorgina sp. 
acceiH p. Cp. Mamakana; kn. Y3kui B Oacceline p. Auryg). Crparurpa- 
MYeCKH 30HaA pacnouloweHa B 400 M HwxKe BepxXHell rpaHHUbl HMKHeL 
iTyQCKOH CBHTHI. 


Cpenquuh KemOputt 
4 AMrHHCKHH sapyc 


4. Anrylckaa Toulla, BepXHve TOpH30HTbI HHKHeH AHTYAcKol cBuTpl JI. VW. 
asioma: 

a. KyTeHHeuIOBad 30Ha: ocTaTKH TpuN06uToB — Kooteniella sp., Coryne- 
ochus sp., Aojia sp. (6acceliH p. Cp. Mamakana). PacnonoxeHa B HeCKOJIbKUX 
ITHAX M€TPOB HW2XKe KPOBJIH HHKHeEH AHTYACKOH CBHTHI. 

6. BepxHxas Bofopocuepad 30Ha, COOTBETCTBYIOULAaH CaMbIM BepXaM HMKHeli 
HryCKOH CBUTbI, C OCTAaTKAaMH MUKPOCKOMMYeCKHX MWJIAHKTOHHBIX BOLOpocsen. 

B. Auryickand Towa, CpeqHAA AHTYCKad CBuTa (HH3bI), OpuKTOLedao- 
an 30Ha: Oryctocephalus sp. — (Jomuna p. M. Tyxurt). 

r. Cpequand sHryAcKaad cCBuTa (BepxH): TOHKHHeIIoBad 30Ha: Tonkinella 
birica N. Tschernyscheva, Oryctocare lata N. Tschernyscheva, Oryctocare 
9. IIpHypounBaetcH K HHKHHM HM CpeHHM POpH30HTaM CpefHeH AHTYyACKOH 
3uTbI. ApxeolMaTbl He OOHapy2KeHbl (JomnHa p. M. Tyxnr). 


Matickuu sapye (?) 


5. BepxHana AHrY[CKasd CBHTa: IIMHHCTHIe M WeCuaHHCTble H3BeCTHAKH, Opra- 
MUeCCKHMH OCTaTKaMH He OXapaKTepH30BaHHble. 

CoppeMeHHble JaHHble 10 reoulorud Baitkambckoro HaropbsA, AaHHble K CTpa- 
arpadbuu ero KeMOpua (°), BbIeIAeMOrO BCIOLY 3a CUeT OTMOAKEHHH, KOTOPbIe 
aHee OTHOCHJIMCb K NpoTepo3o10, Mo MaTepHaiam SlaryycKo-MamakaHcKoro 
aliona (°) NMOKa3bIBalOT 3HAYHTeIbHY!0 MOWLHOCTb M CJIOXHbIM CocTaB KeMOpui- 
KUX OTJIOXKeHHH C MeCTHbIMM UX OTIHUNAMH. IlocmeqHHe, MO-BHAMMOMY, AB- 
AIOTCH Pe3YJIbTATAMH MECTHBIX OCOOCHHOCTeH MPOABJICHHA CalaHPCKUX BH Ke- 
uli B OOACTH HarOpbA, KaK BeEKOBbIX BCPTHKAJIbHbIX, TAK HM CBA3AHHBIX C (pa- 
AMM TeKTOreHesa. 

Kem6pnit o6lacTH Haropba HbIHe MpefcTaBsAeTCA COCTOAUIMM B HH3ax U3 
OULHO TOJIMIH KOHIIOMepaTOB C MpOCJIOAMHM NeCdYaHHKOB MH [paBeJIMTOB H, pe- 
e, ['VIMHHCTHIX CaHeB HW2KHeH MalpoKaHcKol cBuTHI (fo 1100 M), 43 mecuaHo- 
naHueBol mogzcBuTet (3500 m) m mecuaHuKoBoh noxcBuTE! (1500 m) BepxHeli 
ayipOKaHCKOM CBHUTbI, H3 MWeCYaHHCTO-JOJIOMUTOBOH CHAeIbTHHCKOM CBUTHI 
300 M), Bbuue KOTOpOH 3aleraeT MOUHaA, B OCHOBHOM KapOoHaTHad, AHTYI- 
Kan Towa, cocromujad, no JI. MW. Canony (°) , 43 HMxKHeH AHTYACKOM CBHTDI 
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H3BeECTHAKOB UH, perKe, JOJIOMHTOB (2200 M), cpeqHeH AHTYACKOH H3BeCTHAKOBC 
cpuTpt (500 M) M BepxHeli AHTYACKOH CBHTbI MepreeH, TIMHHCTHIX Can 
WM HM3BecTHAKOB (300 m). Takum o6pa30M, KeMOpuiicKue oTs02%KeHHA O6NaCc1 
BalikanbCkoro Haropbs, MecTaMu HOCTUTalOUMe TO MOLLHOCTH 9800 mM u Hec ill! 
CJI€{bl HEPIHYHbIX CaslaHpCKHX JBYXKeHHH, ObWIM IIpH 9TOM, KaK OKa3bIBaeTC. 
°CMATHI TlepBOHauaIbHO B KPYMHbIe CKJaqKH CeBepo-3alafHoro (casucKor. 
HallpaBJIeHHA, a 3aTeEM H CeBepO-BOCTOUHOrO (OaliKasIbcKoro), C OOpasoBaHHe 
CHCTeEMBI pa3JIOMOB KaK B KeMOPHH, Tak HM Tlo3fHee. 

TeocHHKJIHHaIbHbIN XapakTep KeMOPHACKUX OTJIOXKeHHH WeHTPaIbHOH 4act 
BalikaJibcKoro HaropbaA COMHeHHH He BbI3bIBaeT. 


T]aneouTonormueckult MHCTHTYT [locrynuuio 
Akayemuu Hayk CCCP 25 IV 1958 


UMTHPOBAHHAS JIMNTEPATYPA 


1A. TBO 107 MH H,, JAH, 111, Ne 1. (1956). 4 A> Ps Bie moran, a Acta 
leontol. Sinica, 5, Ne 2 (1957). SIM. Cam on, Tp: BCE EMS 41954): | 
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Hoxnagn Akagemun nayr CCCP 
1958. Tom 121, Ne 4 


TrEOJOTHA 


M. ©. J3BEJIAS 


HOBbIE JIAHHbIE OB OJIMFOWEHOBDbIX CJIOAX CEBEPHOrO 
CKJIOHA AJDKAPO-HMEPETHHCKOrFO XPEBTA 


(ITpedcmaéaeno akademukom C. H. Mupoxosum 14 IV 1958) 


_ Ilo cesepuomy cxsiony Ayoxapo-Mmeperuuckoro xpe6ra, Ha pa3HbIx BbICOTaXx 
* 60 yo 170 mM, Mexazy Jisupyapcxum u CayKaBaxolicKuM MepHMaHamu, 
paAwe yuacTKOB WHMPOKHMH MOJIOCaMH BbICTYMalOT TEMHO-Cepble MIOXOCJIOHCTHIE 
[MHbI OJIHTOWeHOBOTO BO3pactTa. 

Mectamu BbIxXOJbl STHX TIMH, KaK 3TO HaOsOMaeTca B OKpecTHocTsAx cc. Ba- 
4HH, Bapysua u Onern, oOycOBJeHbI TeKTOHHKOM; Ha [pyrux yyacrKax — 
cc. Keanutu, Caupu, MasKxoscxu, Taquyqu u Ap. oMrolleHoBble cou mpel- 
‘aBJICHbI B HOPMAJIbHbIX paspesaxX, YUACTBYA B CTPOCHHH 3aMeYeCHHBIX 3]ecb 
JHOKJIMHAJIbBHAIX, CHHKJIMHAIbHbIX H AKTHKJIMHAJIbHbIX CTPYKTYD. 

Bompoc o cTpaTurpadwuecKoM paCWIeHeCHHH OVJIMTOIMeHOBbIX OTJIO%KeHUH, 
ISBHTbIX Ha PaCCMaTPHBaeMOH TeppHTOPHH, He NowyuM emule B AHTeparype 
IpeeJICHHOTO OCBeILeHHA, MOITOMY CUHTaeM HeGecnosle3HbIM MPHBeCTH JIA ero 
ICHEHHA HEKOTOPbIe HOBbIC MaTepHaJIbl, MOJIYYeCHHbIe HAMM BO BPeMA JIeETHHX 
WIEBLIX padoT 3a 1954—55 r. Oro Tem Goslee HEOOXOMMO, YTO YacTb aBTOPOB, 
UJepXKUBAACh CTApOH OWIMOOUHOM CXeMbI, OMMCHIBAaIOT JOILEHOBbIe CJIOH KaK 
(MrolleH. 

SoweH Mo ceBepHomMy NosHOwKbIO ApKapo-MMeperunckoro xpe6ta mpeyctas- 
+H MOHOTOHHBIMM Cepo-3eJIeHOBaTHIMH (bopaMHHudepOBbIMH MepreJIsiMH, B KO- 
pbIX BCTpeyaeTca MuKpodbayHa — globigerinoides conglobatus (B. Brady); 
olivina sp. u ap. (ompen. K. M. ApuBayse),— yxKa3bIBalollad Ha BepXxHesolle- 
BLIM BO3SPaCT BMEIILalOllHX HX OTJIOMKeHHH. 

Bolle 30LeHOBbIX MepreseH 3asieraloT OTMOXRKeHHA OJMTOWeHa, CTpaTurpapua 
TOPbIX NIpHBeeHa B HAaCTOAIMeH CTaTbe. 

Crparurpacpuio OJIMPOIeHOBLIX CJIO€CB MOXKHO HarIAHO H3YUMTb NO paspesy, 
HOoee NOHO OOHaxatollemMyca B OacceliHax pek: J[xKo6oypa (c. Ksaznrn), 
wkKamypa (c. Kamerun), Xanucyxamu (c. MaskoscKn) 4 Ap. 3fecb Mourn Mo- 
Oy Ha BepXHeIOMeHOBble (PopaMHHUdeposBble 3eeHOBAaTHIe MepresM HaJleraror 
HKOCIaHUeBaTble, KapOoHaTHble TeMHO-Cepbie TIMHbI, OTHeCeHHbIe (*) elle 
1945 r. K xaJlyMCKOMY TOpH30HTY (HHAXHHH OMTOMeH), HMeIOWNLeMy M10 CeBep- 
my cKnony AyKapo-Mmeperuuckoro xpe6ta o6uy1o MouHOcTh 60 M. XaqyM- 
Me CJIOH, pacmpocrpaHeHHble 10 p. XaHHCUXaIH, CoLepxaT OOMIbHbIe pbiO- 
Je OCTaTKH — uelYHKU uM CKeseTbI, 43 KoTOpEIX I]. T. anubuenko Obwin J0- 
3HO olpefeseHb! Serranus budensis (Heckel), no3pousrouywe, KaK YKa3bIBaeT 

T. JlannapuenKo, BMenjatoulylo HX MOpody CuuTaTb SKBHBaJICHTOM IvIMHaM 
IYMCKoro ropu30HTa (HMxKHHM omMroweH) CepepHoro Kasxasa. 

B sTnx »Ke TIMHax OOHAPyXKeHbI OCTATKH TPYAHO OMpeeMMbIX MUKpoopra- 
3MOB. 

BsaTpie no pexe Xanucuxanu, y c. MaikoBcKH, HECKOJIbKO OOpa3l0B Xa- 
MCKUX [IMH Obl MoBeprHyTbl Merporpaduueckomy aHaH3y (U3y4eHbI 
P. Tenam3e B 1956 r.), NoKasaBlllemy clekyioulM CocTaB: TaAxkelad Ppakuns 
NCHOBHOM CoslepxKuT Josomura 81%, nuputa 10%, HepyAHbIX Hempo3spayHblx 
Hepaiosp 2%, MarHeTuT-HibMeHHta 1%, OnoTuTa 1%, xmoputa 1%, BONHBIX 
ucyIOB »*elesa 1%; KpoMe TOTO, B eMHHUHBIX 3epHax BCTpevaloTCA rpanar, 
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IHpKOH, PyTH, allaTHT, MyCKOBHT H rulayKouuT. Jlerkad :pakWHA COCTOUT | 
OOJIOMKOB TMIMHUCTHIX Mopoy (94%), MomeBbIX WMaToB 5%; MpHcyTCTBYIOT Ta 
*Ke CMHHYHbIe 3epHa KBaplla. [panHyomMerpHueckad XapaKTepHCTHKa STUX 4 
nopoy cuekyloulad: OHM ComepxKaT Ppakuun 0,25 mm 0,26%, or 0,25 no 0,1 y 
9.82%, or 0,1 no 0,01 mm 35,44%, < 0,01 mm 61,48%, aneBpuToByro riny 
c coylepxannem CaCOs yo 7,2%; Taxery1o paKkunio 1,26%. 

Ilo 3aKsuouennio C. P. Tenange (Ha ocHOBaHMHM H3y4eHHA anasu3sa WINE 
Mopola ABIAeTCA H3BECTKOBHCTOH asleBpHTOBOH TIMHOH, UMeeT aJleBpOreJHT, 
Byl0 CTpykKTypy uM cmoucTy1o TexcTypy. Ilopoya cocTouT B OCHOBHOM H3 MeJIKi 
KpHCTaJIM4eCKOrO KapOoHaTHOrO MaTepHawa C MpHMeCbIO [IMHHCTOFO BeLLeCTE 
B e(uHMUHbIX 3epHax BCTPeualoTCA NHPHT, MoeBble IMaTbl, JIMMOHUT H rlayk 
HUT. ; 

Ananoruunolt cpanel mpesctaBeHbl xakyMcKue COM M B Apyrux uwacTs 
OMNHCbIBaeMOM TeppHTOPHH, C TEM JIMUIb pasJIMYHeM, UTO Ha HeEKOTOPbIX yuaG 
KaX, KaK , HalpuMep, y c. Ta6akuHu u K BocToKy oT c. MaskoBcKH, B pa3pe3e 
XallyMa wacTO BCTpeyaloTCA MpomsacTKH TeMHO-CepoBaTbIX MepreseH H Mecu 
HUCTbIX IVIHH. | 

CBuTa XayMCKHX Cl0eB, COracHO 3aJleraloulad Ha cbayHHCTHYeCKH OXapat 
TepH30BAHHbIX BepXHeIOMEHOBIX MepresAX, He MpOCe*KUBaeTCA HeMlpepbIBHY 
MoocoH mo cepepHomy cKjoHy Ajyxapo-Mmeperuuckoro xpe6ra. OrcyrTcrB. 
ee BO MHOFMX MecTax, Tak 2Ke Kak B Merpeaun (?), B OCHOBHOM OOBACHAeTCA CP 
HEOJIHFOMeHOBLIM TIpeMaHKOMCKHM pa3MbIBOM. 

Boe XayMCKHX OTJOMKeHUH 3aleraioT, MO BCeli BEpOATHOCTH, C YIVIOBE 
HecorlacHeM, TOHKOCJaHeBaTble MIMTUAaTbIe PIMHbI MalKOMCKOM CBHTbI, OTH 
CHMbIe HAMM K CpesHeMy HM BepXHemy (?) omMroueHy. HuxkHAA UaCTb 9THX COE 
MO aHaslorMu c rypHiickuMu paspesamu (°,*), RaTHpyeTca HaMM Kak CpeLHHEi oO: 
roleH. 

CpeaHeowMroleHoBble COM, NpeKpacHoO OOHaxKeHHbIe NO p, XaHuclxa 
HuxKe c, MaaKoBCKH, JIMTOMOPMYeCKH BbIPaxKeHbl TOHKOCJIOHCTHIMH, B OOVIbIIE 
cTBe ClyuaeB HeKapOOHaTHBIMH TIMHaMH, UaCTO OXapaKTepH30BaHHbIMH Ke! 
BaTBIMH BBILBeTaMH APO3HTa. Secb Ke HePeAKO BCTPevaIOTCA MpOMMacTKH TeMi 
cepbIxX Mepreslel; B BepXHeli YaCTH CBUTbI MHOra MoMasatwrca chepou sabe 
BKJIOUCHHA CHJepHTOB HW TOHKHE MpoOMlacTKH CHJIbHO MeCUaHHCTHIX PMH, MeC% 
MH C JIHH30UKaMH Oyporo yruna. B HuxKHeH YaCTH MIHHUCTOH Tos BCTpeyak 
CA TOHKHE MpolmacTKH CepoBaTHIX MapreJel H peqKO KOHKpeluu ccbepocu sep 
TOB. B TOHKOMJIMTYATLIX TeMHO-CepbIX TvIMHaX BCTpeualoTCA MHOPOUMCIeHH 
pacTHTeJIbHble OCTATKH, H3 KOTOPHIX paclosHarorca chamarops h. sp. (ompeye: 
uve M. JI. Y3uay3e), T. €. ocTaTKH pacTeHHH, YaCTO BCTPeYalOULMXCA B OHI 
Ie@HOBHIX cIoAx Espa3uu. 

CpeHeOJIHTOeHOBble CON MpeCTaBJIeHbl B OCHOBHOM aJIeBPHTOBON PIMHC 
oOHaxKeHHOH NO p. XaHUClxaJIv, HefaleKo OT patioHHOH SOobHUUBI. Onn uMel 
ceqyloulyro Merporpaduwyeckylo XapakTepucTuky (u3yyeHb! C. P. Tenay3e 
6 o6pasiax). 

[paHyJIOMeTpHuecKH BbIABJIeHO CofepxKaHHe Ppakuni: 25 mm 0,1—0,75' 
ot 0,25 yo 0,1 mm 1,76—4,32%, or 0,1 no 0,001 mm 26,36—33,03%, 0,01 ; 
63,76—69,62; comepxaHue CaCO; 6,2—9,4%. 

B pesyibrare MMHepalorMueckoro aHalu3a TA2KeNOH MH JerkKoH dpaku 
BLIACHHIOCh, UTO TAKEeAA (PpakUMA, TaBHbIM OOpa3s0M, coLepxKUT nupHta 52 
80%, mMycKoBuTa 1—2%, Ouoruta 1—4%, xnoputa 1—3%, apruta 1—2 ‘ 
rilayKonuta 2—4%, Oaputa-tenectuHa 2—3%, BOJHBIX OKHCIOB xKeNe3a | 
2%, HEPYAHbIX HeMpospauHbIx MUHepasion 2—4%, nonomuta 2—3%: marueri 
wibMeHuTa 1%, wupKona 1%; mpucyTcTByloT eAMHMUHbIe 3epHa SMMJOT-IIC 
3HTa, KOPyHa, rpanata, pyTHJla, TypMaJIMHa HM 3eeCHBIX POroBbIxX OOMAHC 

Jlerkaa (pakunsa Cokep2UT OGIOMKOB TAMHUCTHIX Nopox 84—92% ; noes 
wumatop 8—15% u KBapua 1%. 

Bocxoxauw paspe3 OuMPOWeHOBEIX COeB MO HaGsOJaemoli TeppHTop 
MpepbIBaeTCA BCeCTBHe€ MHTCHCMBHOFO pa3MbIBa, HMeBIerO MeCTO B Mpejell 
Ayoxapo-MmepetuucKoro xpe6ra 0 oTmoxKeHMli MMOWeHOBBIX (YOKpak) C10 
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T pa3MbIBa YIeJeIM JIMIb B HEKOTOPbIX MecTax HeOO/IbUIMe KIOUKH HecuaHH- 
OB H TINH, BCTpeuaeMbIX Bose Cc. KBaluTH H B pafione c. Caupu, He mpeBocxo- 
AulMe OOuleH MoLHOcTHIO 27 M. 

Temuo-cepble rivubl, OOHaxKaloulHeca y c. Kpanurn no p. JxKo6oypa, HMer1oT 
OULy!O MOUKHOCTh He Gosee 12 M u cozepxKart: Cuspidaria cuspidata, Leda u Ip.; 

TaKKE PaCcTHTeIbHble OcTaTKH. B mecuanuKax, BbICTyMaloulux y cen. CBupy 
okono cel. BaxanHn, (bayHa He OOnapyxeHa. O6ulat MoU[HOcTh ux He 
Bbie 15 M. ComocTaByieHHe BbILIeOTMeYeHHBIX TMH HW MecuaHHKoB c rypuii- 
KUMM paspesamn (*) OJIMrolleHa H HHXKHEPO MMOMeHa aeT HEKOTOpbIe OCHOBAHUA 
PHpaBHATb HX K CaKapayJO-TapXaHCKMM CJIOAM, TeM Ooulee, UTO MOUTH BCH Tep- 
uTopua Typuu mpescrapiaer coOoh cepepo-3anaqHy!0 uacTb OOWIMpHOi Tep- 
HTOpHu — cKsaquatoh cucrembl Ayxapo-MmeperuucKkoro xpe6ra.: 

OcHoBbIBadCb Ha BbIIMeMPHBeeCHHbIX (PaKTHYeCKNX MaTepHalax HU OOULeperno- 
AJIbHBIX HCCJICNOBaHHAX, MpPOBeeCHHbIX HaMH 3a NOcTeqHHe TOMI B Mpesesax 
anafHoli Ipysuv, Mbl MOXKeM OTMETHTb HekoTopble :bu3HKO-reorpaduyecKkue 
epTbl, XapaKTepPHble JIA MHTepecylouleH Hac OOacTH B TeEYeHHE OJHPOWeHOBOTO 
peMeHH. 

Hauapmeca BO BTOpol NMoJOBMHeE MaseoreHa MOMHATHA CyWIM B Mpeyenax 
MKHOH uacTu T’ypuu MpHBeH B OJMTOWeHOBOe BPeMA K COKPallleHHIO MOpcKOrO 
acceHiHa, OrpaHH4HB ero Mpesesbl TeppuTopueh Typuu u Sombie uacrpro ce- 
epHoro ckioHa AjoKapo-Mmeperuucxoro xpe6ra. Ilo-suqumomy, uTo nomy3aMK- 
yToe Mope MocpescTBoM MpomuBoB coequHsAOch c AxaluXxcKuM 6acceliHom 
a wore H Ha CeBepe C MOpeM, NOKPbIBaBLIHM BCIO TEPPHTOPHIO, 3aHATYIO HbIHe 
ferpemneli u A6xas3ueit. 

B cyllecTBOBaBLIeM MOPCKOM OacceliHe B Havasle OJIMPOMeHOBOM STIOXH OCcaxK- 
aJIMCb KapOOHaTHble TIMHbI, CMCHMBLIHeCA KO BTOPOH MOJOBMHE OJIMTOLeHOBO- 
) BPeCMeHH PIHHaMM MalikoncKoH dau. K Kony oMromeHa MpolomKaBUne- 
A MOMHATHA CYWUIM elle Oolee Cy3HJIM TpaHVUbl MOPA H CoselicTBOBaJIH ero OOMe- 
€HHIO, KOTOPOe B TO Ke BPeMA S3aNOJHAIOCh TpyOo3epHHCTHIMH MaTepHaaMi. 
6acTAMH JleHyauHH ABIANIMCb; Ha tore — HavOoulee BOSBbIINeHHaAd 4acTb 
Jpkapo-TpvasercKoi CHCTeMbI, NpecTaBABUel B OMTOWeHOBOe BpeMaA Cyuly, 
bITAHYTY!O B Bue Y3KOTO OCTPOBa WIMPOTHOFO HalpaBieHus; Ha BocToKe JIsu- 
YJIbCKHH MaCCHB, MpOAYKTbI paspylWeHHA KOTOPOrO BbIPaxKeHbI TOMULEH PpyObix 
OHTJIOMePaTOB, C/IOXKeHHBIX [PCBHAMM MOposaMM 9TOTO KpHCcTasMMYeCKOrO 
accuBpa. Matrepvam CHOCHJICA TakxKe C CeBepo-3aNaHOH CYIM, 3aHHMaBlel, 
O-BHIMMOMY, IeHTPaJIbHYIO YacTb COBpeMeHHoH KojxXuycKkoH Hu3MeHHOCTH. 
_ Tlo xapaxrepy opraHwuecKUx OCTaTKOB MOXKHO CYAUTb OTOM, TO B MepByI0 
OJIOBHHY OJIMFOWeHOBOL 3MOXH B MOpCKOM OacceliHe uMeHCb 6NarofsaTHBle yc- 
OBA JIA MpOWBeTaHHA MOPCKHX OpraHH3moB. B JaJibHeHWeM STH YCJIOBHA 
XYUWMIHCb NOL BIMAHHeM H3MeHMBIeHCA (PU3HKO-reorpaduyeckoH OOCTAHOBKH. 

OctaTKH Ha3eMHOH (bAOpbI B OJIMTOLeHOBbIX OTJIOXKEHHAX CBUJETEMbCTBYIOT 
TIBIMHON TeMIOMOOUBON PacTHTeJIbHOCTH, MpoONspacTaBlleH B YCJIOBHAX BaxK- 
oro cyOTpommyeckoro KJIMMaTa, HalloqoOve COBpeMeHHOTO KJIMMaTa 1ro-3allal- 
‘oro mo6epexba UepHoro mops, 

TlomesuHble HCKOMaeMble, CBAZSAHHbIe C JAHHBIM 9TANOM TeoJlOrHyecKOrO pa3- 
THA, B OCHOBHOM MIpeyctraBeHbl B ypu MecTopoxKeHHAMH HecpTu; 3a mpe- 
ejlaMv onucbiBaemoli TeppuTopun, B AXxaJIIMXCKOH KOTJIOBHHe, HMeIOTCA 3aule- 
«u Oyporo yruid, CPOpMMpoBaBIUMeCA B YCJIOBHAX KOHTHHEHTAIbHOrO pexkuMa. 


Tloctynusto 
10 IV 1958 
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TEOJOrH} 


Jl. A. KO3YBOBA u M. B. KYJIHKOB 


HOBbIE JAHHbIE O NEPMCKHX OTJIOKKEHHAX 3ANAMHOTO 
3ABANKAJIbA 


(ITpedcmaeaeno akademuxom C. H. Muponosoim 3 IV 1958) 


B 1928 r. H. C. Jloucxum (*)B SamafqHoM Sa0alikaslbe, K CeBepO-BOCTOKY a 
yctba p. Bauxnuit Pomop (Gaccelin p. Unkos, HeflameKko or A. Tytai), BrlepBB 
BHIJeICHbI MaIeOHTOJIOTHYeCKH OXapaKTepH30BaHHble MOPCKHe BepXHellaeo3sor 
CKHe OTJOXKCHUA, OTHECeEHHbIe HM K HMXKHeEMY KapOouy. 

Il. UH. Haseros u E. I]. Beccomuupin (°) orHecH K TepMO- Ka pOOHY BCIO le 
YaHO-KOHTVIOMepaTO-C1aHWeBy!IO TOMY, PasBHTY!IO y3KOH MoOJIOCOH B cpemue 
Teyuennu p. Unxol, Ha Bosopa3mene pp. KynaneHt u Meprenp. 

B 1952 r. J]. ©. MacneHHukos BoepBble JIA BCero GaOalikasIbA MpOBed me | 
rpacbuyeckoe onucaHve Opaxuonoy H MosocKoB. Ha ocHoBaHHH aHaJlu3a u34 
yeHHOH cbayHpl J]. ®. MaceHHukoB oTHec BCe BepxXHenaleo3soHckHe TeppHre! 
Hble€ OTJIOMKeCHHA K HHYKHEH MepMH. 

B 1955 r. Uuruuckoh reonoronouckoBoli nMapTuel B ycrbe p. Meprenb Hai 
yleHa HOBaad ToUKa c dayHol, M. B. KymuKopbim u3 3THX MecT To COopam A. . 
Illernopa ObuiM ompefenennt Spirifer (Licharewia) cf. grewingki Netsch. u Sy 
(Punctospirifer) cristata Schloth., yka3prBaioujuve Ha BepXHenepMCKHH Bo3spai 
aTux oTmoxkenHuk. IO. I]. exprunpm B 1956 r. no p. Mopruuryli BnepBble BbIji 
JIGHbI TepMCKHe OTMOHKeHHA, B KOTOpHIX, No M. B. Kysmukopy, BUAOBOK cocTa 
(pPayHbl yKa3blBaeT Ha ee BepXHelepMCKHH BOspacr. | 

IlosBuBuimMeca BiepBble yKa3aHHA O IIpHCyTCTBHH BepXHelt NepMU B Zana) 
HOM SaOalikasIbe HeEOOXOQMMO ObIIO OGOCHOBATb JONOHHTeIbHBIMH COOpaM 
bayHbl. C stoi Webio M [WIA H3yYYeHHA B3aMMOOTHOMICHUA MePpMCKUX OTJIOXKeHH 
C PpaHuuallaMH C HAMM rpaHuToujamu B 1957 r. JI. A. Kosy6oBa mposesa 2s 
TaJIbHY!IO FeOJIOrH4eCKYIO CbeEMKY B HHXKHEM TeYEHHH Pp. Mepreub. B pesysbTat 
9THX padoT, Kak 9TO BULHO Ha IpusaraeMol cxeMaTHYeCKOH reoworMyeckoli < 
Te H CBOJHOM pa3pese, YCTaHOBJIeHO 3aleraHve Ne€pMCKHX OTJOMKeHHH Ha pa: 
MbITOH NOBeEPXHOCTH rpaHHTOB HM TpoBeseH MOcMOMHbIH COop dayHbl, H3y4eH! 
KOTOPOH MO38BOJIMJIO BbIJeIHTb BEpXHIOIO H HHXKHIOI MepMb. Ilo ruTomorMyecko 
cocTaBy OCaOuHble NOpOAbI, BbICTyMalollHe B HHKHeM TeyeHHH p. Mepreub, no, 
pase AIOTCA Ha [Be TOU: HA2KHIOI, CJIOXKeCHHYIO KOHTIOMepaTaMH HU MecuaH 
KaMH, MH BePpXHIOIO, CIOXKCHHYIO aleBPOHTaMH. 

Huxuaa mepMmb. Hekuenepmcknue ormoxeHuA 3ameraior Henocpe) 
CTBEHHO Ha rpaHWTaX H OPOrOBHKOBaHHHIX Moposax CpeswenaeosoHcKoro KON 
MuleKkca HW MpefCTaBsIeHbl KOHIIOMepaTaMH, apKO3OBbIMH VM JIpPeCBAHHCTHIMH Ties 
yaHHkamu. HaOmofaetca uactoe nepecmaMBaHie MecuaHuKOB M KOHTIOMeparol 

KourJioMepaTbl MpefcTaBJeHbl CpeqHerasleuHBIMH MH KpYMHOraseuHbIMH pai 
HOBHHOCTAMH C HeCYaHHCTbIM WM TIMHMCTbIM IeMeHTOM. J[OBOJIbHO XOPOUIO OKa 
TaHHad TalbKa HX COCTOUT MpeMMyllecTBeHHO M3 pa3HOOOpasHbIx TpaHHTol 
JOB, B TOM UNCJe HW HeMocpesCTBeEHHO MOACTHMAIOULAX Te@pMCKHe MOposbl rpaHy’ 
nopupos, KucbIX TyCboB, MecuaHuKOB UM cpesHemameo30licKux aJleB Pom! 
TOB. 

Apxosopble NeCuaHHKH WMeCIOT KPeCMOBO-)KEJITHI UBerT, MesIKO3epHUCTY. 
ctpyktypy. Mim anasornunbl NecuaHukH, YacTO MepecanMBaloulNecs Cc KOT 
MepaTaMH. OOJIOMOUHBI MaTepHal cpesHei OKaTaHHOCTH CILeMeHTHpOBaH rai 
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HCTPIM BCULCCTBOM, BbINOJHAIOULHM MOpbI. B o6AOMKax mpucyteTByer mpeumy- 
itene eh es 7 ipiee ihe KBapl, OvoTuT. Byppit 6uorur oOpasyer 
TemeHHOe NOOXKeHHe B MOpO é 3 PAROHS AGHONTE F ecco A Roe 
@HKa, THTAHO-MarHeTHT c Foe ea tions NOpuT (Or CHOTHTY) epolona a 100- 
, JIEHKOKC€HOM, ILMPKOH HM allaTuT, BKJIIOUeHHDI B HO- 
€BOM llnaTe H OMOTHTe B Bue NpusMo¥eK. OKaTaHHble O6OMOUKH Nopos co- 
fOAT M3 TOHKO3epHUCTOrO 

OrOBUKa HU TpaxHTOU HO! 9 400 800 1200 

pbysuBHot nopogs. Vahan bats 

JipecBaHucTble mecuaHu- 
HM OOpa3o0BaHbI 3a cueT MH- 
epasloB M OOJOMKOB Heno- 
DEMCTBEHHO MoAcTHaroMle- 
) MX rpannta. B Hux oueHb 
eIKO BCTpeyaloTCA MeJIKHe 
KaTaHHble MeCuHHKM rpa- 
uTnopdpupa, TpaxHTouHol 
Pdy3HBHOH Nopospl u ciaH- 
2BaTOrO TOHKO3epHHCTOrO 
ara. [lement — rauuu- 
) Be fsanae TOHKOSep- Bartel SUN Se 

fede tay «  vworuueckad KapTa MH CBOL- 
ACTHIe, 3e/1eHOBaTO-ceporo HbIli paspe3 MepMCKHX OT- 
BeTa Cc PaKQBHCTbIM 13JI0- x |} 7 JOXKCHHH HHAHeErO TeUeHHA 
om. Muxpockomuuyeckn Ha- = Re 
TIOMAeTCHA aleBPOMeIUTOBAA i rep OU ale REUSE lat oo 
aJIeEBPOJIMTbI, 3 — MecuaHH- 
pyKTypa c oOs0MO"UKaMH KH, 4 — nepecmauBanne 
speH KBaplla, WwlarHokJia3a, NeCYaHHKOB C KOHTJIOMepa- 
HKPOKJIMHa HW pelKO BcTpe- F ize ora oa ee Rate, 
HOUUMUCH «© O6s1oMOuKaMu — nopduposusHple ge aed — rpaHoyuopntol, 
JIavHOrpaHuutTbl, pOroBukH 

opon. AneBpomUTHI, 3aue- 
OIE B BepXHelt uaCTH pa3pe3a HM2KHeH MepMU, OXapaKTePpH30BaHbI JoO- 
IbHO OHOOOpasHbIM cocTraBomM dbayHbl. B 1957 r. orciogqa coOpaHbl u 
Ipewenenpt: Dielasma cf. truncatum Waag., Rhynchopora cf. variabilis 
tuck., Athyris (Actinoconchus) planosulcata Phill., Spirifer (Odonto- 
yirifer) krasnotschikoensis Masl., Chonetes (Chonetes) variolata Orb., 
honetipustula neoplicatilis Step. Kpome toro orcioga Jl. ®. Macwen- 
{KOBLIM YKa3bIBalOTCA CeyIoulue HUxKHeMepMcKuHe BHAI:Productus (Pustula) 
resanensis Tschern., Pr. (Plicatifera) minor Schellw., Pr. (Pustula) ver- 
loyanicus Freks var. cisbaicalica Masl. [Ipociom apKo3oBbIx MecuaHHkoB Cpe- 
I ANCBPOMUTOB aHaNOPMYHb! apKO3OBbIM MeCuaHHKaM HMPKHEH YacTH paspesa. 

O6ujad MOULHOCTb HMxKHeli MepmMu 100 M. 

Bepxuas mepmMb. BepxHenepMcKue OTOxKeHUA Ha UCCeLOBaHHOH 
1OULalu MpeycTraBJeHbI asleBPOJIMTaMH, B KOTOPbIX MO JJMTOJIOrH4YeCKOMy CocTa- 
/ BLIJeMAIOTCH [Ba TOPU3OHTA: HM2KHUIi C MpeKpacHO BbIparxKeHHOM CKOpJyMoBa- 
ii OTMCMbHOCTbIO, OUCH MWIOXO OTCOPTHPOBaHHbIM OOJIOMOUHBIM MaTepHaJIoM 
cTpeualoTcsa OOJIOMKH TpaHHTOB UM allIMTOB Jo 10 cm B JMaMetpe), YacTbIMU 
OCMOAMH PpA3HO-2KeJITHIX MecuaHuKoB 1o LO—15 cm u OOHMJIbHbIM Cojlep2KaHHeM 
1YHbI; BepXHHf — MpelcraBeHHbI ameBpouHTaMH C HeBbIpaxKeHHOM OTLe/b- 
\CTbIO, NOBOJIbHO TOHKHM MaTepHasIOM, MOUTH He Cosep2KallMM PayHbl, C pey- 
IMM IpOCJIOAMU CHHEBATO-CepbIX MeCUaHHKOB HW KOHTIOMepaTos. 

AneppouIMThl HWKHerO TOPH3O0HTa HMeIOT 3eJIeHOBAaTO-Cepblii 1BeT, CKOPJy- 
BATYIO OTCAbHOCTH UH OTUETIMBO HeoTCopTupoBaHHbit MarepHa. Ilox Muxpo- 
ONOM OHM OOHapyXMBaIOT MIcaMMO-asleBPO-IeMTOBY!O CTPYKTYPY, TIMHHCTHIM 
MeHT C uellyikaMM Cepuluta, XOpuTa HM s3epHbIIKaMH KapOouatTa. OueHb 
a6o OKaTaHHble MecuaHHCTble HM asleBPHTOBbIe YACTHYKU COCTOAT M3 IWarHo- 
a3a, KBaplla, MHKPOKJIHHa, OOOMKOB CilaHieBaToro KBaplluta. B He3snaqH- 
IbHOM KOJHMUeCTBE IIpHCYTCTBYIOT OMOTHT, CHJIbHO M3MeHeHHbII, XOpHT (To 
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6uOTHTY), WHPKOH, amaTuT, pyTH, KapOouaT, chen, PyAHHIH MuHepan. B ata 
ropusoHTe BeTpeyeH culesyiouMi BuyoBoH cocras (payHbi: Dielasma boreal) 
Freks, Rhynchopora labjaensis Tolm., Athyris (Cleiothyridina) cf. pectinifed 
Sow., Martiniopsis darviniformis Einor, Spirifer (Blasispirifer) mongugayens 
Masl., S. (Licharewia) cf. grewingki Netsch., S. (Licharewia) cf. stuckenber 
Netsch., S. (Cyrtospirifer?) kharaulakhensis Freks, S. (Pterospirifer) alaty 
Schloth., Derbya cf. regularis Waag., Streptorhynchus crenistria Phill. vai 
spaticostata Masl., Productus (Pustula) baicalensis Masl. Kpome Toro B Bep; 
HelepMCKUX OTMOX*KeHHAX Gatlawnoro GaOaiikamba WMpoKO pacmpocrpaHé 
Spirifer (Neospirifer) profasciger Masl., xora meppple ero NpescTaBuTenu yx 
H3BeCTHbI B HMKHeM NepMH SaOaliKaJbs. 

Tlecuanuku, oOpa3yrove Mpocsion cpeqH OMMCaHHbIX aJIeBPOJIMTOB, pe; 
CTAaBJIAIOT COOOH MeJIKO3ePHUCTHe MOpoAbl PrpxA3HO-2%KeITOrO WBeTa, «pAObIe» 
BU, OT IPpHCYTCTBHA TEMHbIX MATCH Pa3/1IOX%KeHHOFO OMOTHTA UM XJIOPUTa Ha CBE 
jloM (pone nopogbl. Mukpockonuuecku ycTaHoBsleHa TCaMMHTOBas CTPYKTYp 
C MOPOBbIM WIM MOPOBO-M€HOUHBIM TVIMHHCTHIM IleMeHToM. B cocTaBe OOJIOMK¢ 
IIpHCYTCTBY!IOT MHHepasbl: KBapll, TWwlarHOKa3, MHKPOKJIMH, OMoTHuT, ce 
IMMpKOH, 9MMAOT, PYAHbIM MMHepad, PYTH HM MOpOsbI: alleBpOMUTbI C CepHILMT 
BbIM ILCMCHTOM, JOBOJIbHO CBexKHE KUCJIbIe acpPpy3uBbl, TpaxXHTOHAHbIe sdpysu 
HbIe MOPOAbI H TOHKO3ePHHCTHIe KBapIMTHI. 

Jlit aJleBpOJIHTOB BepXHero TOPH30HTa XapaKTePHbI 3eJeHOBAaTO-cep 
IlBeT, TOHKO3eCPHHCTHIM, XOPOIO OTCOPTHPOBaHHbIM MaTepHal, OTCYTCTB 
cbayHpl. IIpocson NecuaHHKOB HM KOHTJIOMepaTOB BCTPeyalOTCA B MeCHbILeM coll 
yeCTBe, H OHM HeCKOJbKO HHOFO OOIMKa. OTO OYeHb MWIOTHO CIlEMeHTHPOBaHH 
MOpofbl cHHeBaTo-ceporo wBeta. MukpockonuueckH ycTaHOBJIeH KapOOHaTHi 
I[CMeHT, HHOra NOoMKHOKIacTHYecKad cTpykTypa. B rambKe KOHTIOMepa 
IIpHCYTCTBYIOT KHCJIble sppy3HBbl, TPaXHTOHAHbIe spPpy3HBHble MOposbl, rpak 
ThI WM aJIeBPOJIMTbI CpeHeMaleo30HCKOrO KOMIJIeKCa. 

MouHocTb BepXHelepMCKHX oTIOxwKeHHH 100 Mm. 

Tlepmckne oTsoxeHuA B palioHe 2. Tyra fo cux Nop u3syyeHbl ca6o. H. ' 
Tlonckum (') OHM ObIM OTHeCeHbI K HWKHemMy KapOony. JI. ©. MacneHHuKe 
B 1952 r. Ha OCHOBaHHM MOHOrpaduyeckoro H3yYeHuA CbayHbl 9TH OTIOKEHF 
oTHec K HHKHeH Nepmu. B 1957 r. JI. A. Ko3y6oBpoH np MapwuIpyTHbIx neg 
JOBAHHAX MPOBeeHbI JONOHUTeIbHbIe COOPbI (hayHbl, OMpesemeHHe KOTOpe 
NOSBOIMJIO BbIeIMTb H B STOM palOHe BepXHIOIO TepMb. OHakKO B 9TOM palia: 
HeOOXOJMMO IIpoBecTH JeTasIbHbIe HCCeLOBaHHA, YTOObI HaHOoulee NOHO OG 
CHOBaTb BeCb paspe3 MepMCKHX OTIO*KeHHH. HyuxkHelepMcKue OTJIOKeHUA, Pa 
BUTbIe B OKpecTHocTax A. Pyrat, no JI. ©. MacneHHuKopy, cokepxaT ciely 
uyio dbayHy: Chonetes variolata Orb. var. crispa Masl., Productus (Pustu 
juresanensis Tschern., Pr. (Plicatifera) minor Schellw., Pr. (Pustula) verch 
yanicus Freks var. cisbaicalicus Masl. BepxHenepmckue oTmoxKeHUua, BbIee 
Hble HaMH B 1957 T., XapakTepH3yIoTCH CeLyIouluM cocTaBom dbayupt: Dielasr 
ef. borealis Freks, Athyris (Cleiothyridina) pectinifera Sow., Ath. (Cleiothy: 
dina) cf. subexpansa Waag., Spirifer (Blasispirifer) cf. mongugayensis Mas 
Pseudobakewellia antiquaeformis Noin., Bakewellia cf. bicarinata Kin 
Sanguinolites cf. lunulatus Keys. | 

B Sanayuom SaOalikaibe, M0-BHAMMOMY, OTCYTCTBYIOT OTIOXKEHUA, KOTOp! 
XapaKTepH3yI0T HMKHIOIO UaCTb HMKHeH NepMu. Syecb NpucyTeTByer KomMe! 


- ‘ - | 
(bayHbl, XapakTepHbIli JIA BepXHeH “ACTH HWxKHeH MepMH cCeBepo-BOCTO: 


CEeCPy | 
BepxuellepMckuit Bo3pacT STHX OTJOX%KeHHH He BHISbIBAeT COMHeHUA. 
OTOT KOMIWIeKC (payHbl, MOMHMO MeCTHEIX BUJOB, ABIAeTCA XapaKkTepHE 

Wit BepXHeH Mepmu Oaccelina p. Kowpimel, BepxosHcKoro xpe6ra, Tatimpip 

Pa BULOB M3BeCTeH H3 Ka3aHCKUX OTMOKeHH PyccKolt MaTcdopMbI HU BepXH 

nepmu I"pextantuu. Hexoroppie u3 sTHX GopeabHbIX BUOB U3BECTHHI B Hep) 

Mouropexok Hapogzuot Pecny6auxu (°). 

B CBA3H C TeorpadwueckuM MooxweHveM MepMckol cbayHbl SanayHoro 3 

OaiikalbA HECOMHCHHBIM HHTepec MpeycraBsaeT npoucxoxyenue ee. Ilo muent 
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1. A. Mapunosa (*), Tpacrpeccua mepMcKoro Mops, M0-BHuMOMY, Mpoucxo- 
ita u3 Mujo-Tuxookeakckol NpoBHHUMH, OTKY a OHO MpOHUKO B Sabalikaube, 
bkyHrapuio u Janee Ha Ypan. OnHaKko 2ToT ocHoBHOH BEBO, H. A. Mapuuosa 
YHACTYNJICHHM MOPA B SaOalikaJbe c 10ra He COOTBeTCTBYeT JeliCTBHTeJIbHOCTH. 
vOCTaB 3a0alikaIbCKOli (PayHbI, KaK OblWIO MOKAa3aHO Ble, TeCHO CBA3aH C NepM- 
KO (bayHoli cepepo-Bocroka CCCP, mu KommieKc ee IpHHaWiexKUT K CeBepo-Bo- 
TOUHOH 300reorpaduyeckohH o6mactu, Koropyio A. JI. Muxayxo-Maxunaiit (*) 
lagbiBast KoabimckolH 300reorpadpuyeckoit mposuutuelt. Ha 6nusocth cbayHbl 
3epXOAHbA C 3a0alikambcKolt dayHot yKasbiBan u M. B. Kysuxops (2). To sceli 
SCPOATHOCTH, MUrpalluA cbayHbl B SaOalikaJibe B NepMCKOe BpPeMA Illa C CeBepa 
(3 Mourono-Oxorckol reocHHKIMHaJIM, re OHa pasBUBasacb, H MpuBedla B HO- 
sbIX YCJIOBHAX K OOPa30BaHHIO PxAJla MECTHbIX BUOB, OUCHb GOJIM3KHX K BAM 
‘eBePO-BOCTOUHOM TMepMu. 


! BeecorwsHblt Hay 4HO-HCCJIeOBaTeIbCKHH Ilocry nus10 

reomormuecKkul MHCTHTYyT 3 1V 1958 
| 
; 


IWHMTHPOBAHHAS JIMTEPATYPA 


| 1H.C. Toucxou, Teon. secr., 6, Ne 4—6 (1929), *?M.B. Kyauxos, Un- 
bopm. cOopH., BCEPENM, N 4 (1956). 3H. A. Mapuuos, Crpaturpadua MouropcKoii 
dapomuot Pecny6muxu, W3ag. AH CCCP, 1957. 4A. 0. Mukxayxo-Maxkaai, Yu. 
am. JIFY, Ne 189, reonor. cops BO (isons edt Morkiase To BB. EL ec co.0 u- 
(bru, Tp. Bocr.- Cu6. reon. ynp., B. 31 (1947). 


| \ 
| 


~] 
— 
ot 


10* 


Jloxnaygn Axayemun nayk CCCP 
1958. Tom 121, Ne 4 


B. H. COJIYH 


a 
MOPCKHE MAJIEOPEHOBbIE OTJIO)KEHHA FOrO-BOCTOUHOM 
TYPKMEHHH | 


(ITpedcmaeneno axademuxom C. H. Muponoeoim 5 IV 1958) | 
IlameoreHopbie oT02%KeHHA 1Oro-BocTOUHOH TypKMeHuM u3y4amucb B past 
Hoe BPeMA C pa3/IMUHOM cTemeHbiIO AeTambHocTu IJ. M. Bacuabescxum (7,°)| 
B. H. Ornesni (2°), O. C. Bastoppm (* 8), PakoBHHbl MOJJIIOCKOB HU pacTHTeJIbHBM 
OCTaTKM MaJIeOreHOBbIX OTMO*KeHHH usyyamucb H. J. Bacumescxon (**), VW. At 
Kopo6kospm (°), P. 4. Ap6y3aposon (*). 
_ Haunnas c 1956 r., Cpeque-Asuatckolt akcnequuned BCETEV u Typxaei 
ckum TeomynpaBmeHeM MIpoBoHTcaA, NOX pyKOBOACTBOM aBTOpa, KOMILICKCH 
WM3yueHHe TMaJIeOreHOBbIX OCalKoB 3TOrO palioHa. K HacToAUlemMy BpeMeHH : 


ABUaACb BO3MOXKHOCTH BbIPaboTaTh Oosee eTAaIbHYIO, B CPaBHeHHH C MpeswoxKex 
Hoh O. C. Banopbim, cxemy pacuseHeHua MameoreHa (cM. TaOm. 1), KpaTKa 
XapaKTepHCTHKa KOTOPOH NpHBOAUTCA HWKe. | 

Byxapckuh apye | 

OrjoxeHud OyxapcKoro Apyca pacuwWJIeHAIOTCA Ha TPM “aCcTH. 

Hu KHAA YaACTbH HanOomee MOULHAN, ClaraeTCd H3BeECTHAKAMH, Tec 
yaHHKaMH HW TvinHaMu. K BepxaM pa3pe3a KOJIH4YeCTBO KapOoHaTHOrO MaTepHaiié 
Bo3pactaeT. B OojbUIOM KOJIHUeCTBe BCTPe4alOTCA PAKOBHHbI MOPCKHX MOJIJHOC 
KoB: Corbis davidsoni Desh., Nemocardium edwardsi Desh., Cardium trifidun 
Desh., Cardita ferganica Mironova, Cardita pectuncularis Lam., Panope re 
menensis Desh, Pitar avia Decsh., Cucullaea crassatina Lam, Turritella hybrid: 
Desh, Turritella kamyschinensis Netsch, Pleurotomaria tadjicistanica Mirone 
va, Ampullaria semipatula Desh, Athleta depressa Lam., Athleta elevata Sow. 
Cominella desori Desh., Ostrea sp. (ompegetenua B. I. Mupstuncxoro). Mom 
HocTb 50—126 m. 

CpeQHAA YaACTb — XeMOreHHble NOpombl: runchl, usBectHaKu. Mout 
HOCTb 12—27 om. 

BepxHAA 4aCT b—3eNeHOBATO-cepble MeCUaHHKM C OOJbIIMM KOJIM 
yecTBoM pakoBHH: Nemocardium edwardsi Desh., Cardita multicostata Lam 
Cardita pectuncularis Lam., Cyprina morrisi Sow., Cyprina scutellaria Lam. 
Dosiniopsis ucrainicus Mironova, Ostrea bellovacina Lam, Gryphaeva antiqu: 
Schwetz., Thracia prestwichi Desh. Pholadidea manischiensis Mironova, Pa 
nope remenensis Desh., Pleurotomaria tadjicistanica Mironova, Turritella cf 
mariae Br. et Corn. Momuoctp 10—45 m. 


Cy3s3akckulh apye 


Ilo mpapoGepexbio p. TefokeH cy3aKcKuli apye cnaraetca TOJYOOBATO- } 
SeJICHOBATO-CepbIMH [VIMHaMH, COJepKalllHMu pakoBunbl Ostrea camelus Burac 
M MeIKUXx TacTponogx. MomHoctb 40—75 m. Ha Boctoxe, mexyypeune pp. Kym 
Ka-KalllaH, MOULHOCTb aApyca yBeiuuuBaetca fo 200—250 m. Hmxuaa uacr 
ero NpeACTaBleHa 32eCb TEMHO-CepbIMA HM KOPHUHeBAaTO-CepbIMH TIMHAMU C MOI 
HBbIM MpOCJOeM MIOTHBIX MeCYaHHKOB B CpefqHel uactru. O. C. Banospim sr mec 
WaHMKM OTHOCHIMCb K OyxapcKoMy Apycy, a riMHbl — K MepexoxHo Tom 
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r Oyxapckoro spyca kK cysakckomy. B 6OoubulomM KovIMUecTBe BCTpeualoTcs pa- 
OBHHbI MeJIKUX JIBYCTBOPOK HM OptoxoHornx Verbim-Taycckoro tuna (1) u, 
0 onpexenenuio A. II. Unpunott, Nummulites murchisoni Brunn, Siscocyclina 
rchiaci d’Orb. Bepxuroro yacTbh apyca cularaior 3eeHOBaTO- Hl rovly6oBaTo-ce- 
ble TIMHBI. 


Anauckul apye 


HywxkHaa wacTb alalickoro spyca, Ha OCHOBaHMM HaxoOK pakoBuH Ostrea 
urkestanensis Rom. u MuxkpotbayHbl «HuxKHedepraHcKoro» Tuna, MpoBosuTcs 
HaUMTeIbHO HW2Ke NO paspesy, B CpaBHeHHH C TeM, KaK TO Mpesnonaramocb 
avee. Anaiickuli sapyc llemuTca Hamu Ha Tpu cBuTHI: Toxmopcaderckyto, Iop- 
aceTcKyio H Haymopcaderckyr. 

Ilogmopcadbetrckaa CBUT A BbIpakeHa 3eeHOBaTO-CepbIMH PyIH- 
aM, HepeAKO H3BeCTKOBHCTbIMH, C TOHKHMH MpOCOAMHM IWIOTHBIX CBeTJIbIX 
eCUaHHKOB; MepresIAMH HM 3eeHOBaTbIMM TecuaHukaMu. Bcrpeyenbl ocTaTKH 
akopuH — Ostrea turkestanensis Rom, Ostrea ex gr. multicostata Desh., 
urritella soluni Liver., Arca sp., Pitar sp. (ompezenenua JI. I. Kaxanopoit) 

MUKpotbayHa «HuKHedeprancKoro» Tuna. MouHocTth 45—95 m. 

HWlopcadmetckasa cBura. B cBoe Bpema O. C. Banospim Bbleiaca 

ljopcadeTcKuH TOpH30HT. SHaUMTebHaA H3MCHYMBOCTh MOPO, COCTAaBJIAIONLUX 
TOT FOPH3OHT, MOpAJOK MOMWHOCTH M OTCYTCTBHe XapakTepHoH pyKoBoJamen 
ayHbI JlelatoT Ooslee WemecooOpa3HbIM PpacCMaTPHBaTb efO KaK paBHOIeHHblit 
eH paspesa UM TepeBecTH B paHr cBUTHI. Hu3pl wlopcacbeTcKol CBUTbI CaraloTca 
PYNHOSeEPHHCTHIMH, CO CTPyYAMH TpaBelNTa, NecuaHuKamMu. Boe s3aleraer 
auka 3eJIeEHOBATO-CepbIxX MepreleH H TWIMH C MpOCOAMU, BeCbMa XapaKTepHbIX 
B3ETJIbIX JIETPHTYCOBbIX H3BECTHAKOB; B KPOBJI€ — TylaCT OKPeMHeNOFO U3BeCT- 
aka. CepepHee Ko. UokMaksibl-yoHra HM BocTOoUHee Ko. Ualinarpu paspe3 
3UTbI 3HAUMTeIbHO COKpalllaeTCA B MOILHOCTH; pob MecuaHHcToro MaTepHasia 
paspese Bos3pactaer. Berpeyena dbayua: Ostrea turkestanensis Rom., Ampul- 
iria (2) ivanowi Rom., Cordiopsis incrassata Sow., Pitar nitida Desh., Tellina 
*. donacialis Rom. u ap. (onpegenenua H. B. Toncruxopori). MoutHocth 7— 
7 M. 
 Hagmopcadetckasad CBUTA HauMHaeTcA MayvKO PMH HM Mecua- 
MKOB, B HH3aX 3eCJICHOBATO-CepbIX, BbIIMe KpaCHOBaTO-KOpHuHeBbIX. I loceqHue 
ePeKPbIBAIOTCA CBETJIBIMH H 3eJICHOBATO-CepbIMH TecuaHHKaMM HM MepreJAMH 
MHOTOUHCJIeCHHBIMH ocTaTKamu Lucina consobrina Desh*, Tellina tenuistriata 
esh*, T. korobkovi Jahr., T. patellaris Desh *, Corbula gallicula Desh, Nucu- 
icf. kasachstanica Ruch., Panope intermedia Sow. * u ap. (onpezenenna H. B. 
OJICTHKOBOH). KpacHoBaTO-KopHuHeBble TvIMHbI BocTOUHee Moc. KyuiKka mocte- 
eHHO 3aMEelIalOTCA 3e/IeEHOBaTO-CepbIMH TIMHaMH. 
- Onucanuble moposbl Ha Mexkiypeube pp. Kymka u Kaman nepexppipaiorcs 
qye3suTamu, Tydamu, TypomecuaHukamu (50—65 M), OTHOCAMIMMUCH K K Y II- 
mHCKOH s9ddy3uBpHOK nauxKke. Momuoctb cBurTbl (6e3 KyIIKHH- 
<oli nauku) 40—90 M. 


TypkKectTaHCKHH apye 


Bee TypKecTaHckHe OTOXKeHHA Obl OObemNHeHHI O. C. BsJIOBbIM B OaJl- 
3I8CKy!0 CBUTY, BHYTpH KOTOpOH, Mo HalMuMIO POpb! Ha 03. Ep-olmaH-y3 
-y moc. Kyuika, Bbifemauca ollaH-aysckui ropu3o0ntT. Ilo Hamm JaHHbM, 
7A 10 paspesy B palione ko. AKap-yellima, B Kyurke 4 Ha 03. Ep-otan-lys 
JIXOJAT Ha MOBEPXHOCTh Pa3sJIMUHble YaCTH TYPKecTaHcKoro Apyca. IIpu stom 
1 03. Ep-oltiaH-y3 oOHapyKeHbl JIMIb HanOovlee BbICOKHe TOPHSOHTHI ero. 
bl ocTaBIAeM Ha3BaHue OaXbiscKaA CBUTa 3a HWKHeH, OOHaxKalomlelicaA y 
YUIKU JaCTbIO paspesa TyPKeCTaHCKOrO sApyca, TEM 6olee, uTO cbayHucTu4ecKan 
ipakTepucTHKa CBHTHI aha O. C. Banoppim Ha KyWwIKHHCKOM Matepuase. Jia 
spxHell UacTH pa3pe3a Apyca MbI IpHHMMaeM HasBaHue HAMAKCAPCKa dA 


* B eMHMUNbIX 9K3CMIIApax BeTpeyaloTca HM B GaxascKOA cBHTE. 
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cBura. Or TepmuHa — olimanjlysckuii ropu30HT, MOCKObKy B Hero OObey, 
HAJUCh pasJIMUHble YacTH paspesa, CleyeT OTKA3aTLCA. 

Bawxa3ckaax CBUHTA YCTaHaBMBaetcHd NO MpucyTcTBuIO OoraTo 
KOMIIeKca (payHbl BepXHero 301eHa, BeCbMa CXOJHOM C BepXHes0IeHOBOH da 
Holi Axasuuxa, YKpanupl u [lopos2KbxA.OTOT KOMIMWIeKC BMepBble Ob CHCTeMAaT 
yecknH usyueH M. A. Kopo6xoppm (°). B omouHeHue K BUaM, ONMCaHHBIM 
H. B. Tonctuxosoit u A. B. Jimurpnespim orciofa onpesenenbit Pitar laeviga 
Lam., Pitar cf. suberycinoides Desh, Crassatella vapincana Bous, Crassatel 
koeneni Vince. var. ucrainica Slodk., Tellina rostralis Lam., Tellina pseudoros 
ralis d’Orb, Tellina rostralina Desh., Telline vincenti Glib., Gary dutempl 
Desh, Nemocardium parile Desh, Cardium aff. porulosum Sol., Corbula congl 
bata Koen., Corbula ficus Brand., Pecten corneum Koch, Solen. rimosus Bel 
Panope intermedia Sow, Pirula hexilis Sol, Cupraea inflata Lam., Natica ca 
lati Desh, Caliptraea aperta Sol., Terebellum fusiforme Lam. u gp., a Taka 
no ompeyenenuio A. Il. Unpunot,— Nummulites prestwichianus Jones, Di 
cocyclina fortisii d’Arch. B paspe3ax noc. Kyurka u kom. Akap-yeuima BcTp 
UeHBI OCTATKH (pOpI, H B TOM UUCe MblIbila HM CHOpbl BepxHero 90leHa (1% 
BecbMa HHTepeCHbIM ABAAETCA TO, UTO MbI He HAXOJUM B OaflXbI8CKOM CBHTE X. 
PakTepHbIX JIA TypKecTaHckoro Apyca ycTpuy rpyunpi Gryphaea esterhazyi Pa 

B mpefemax Mexaypeuba pp. Kyuika — Kaan cputa claraetca 3e1eHOBaTs 
CepbIMH HW CepbIMH NecuaHHkKaMu, TydolecuaHHkKaMH, TIMHaMH HM MepreJisiM! 
MomHoctb ee u3MeHaetca or 80 m y Kyun go 30—50 m B Gacceline p. Kamat 

Ilo npapo6epexpio p. TelxKeH Oadxa3scKad CBHTa uMeeT GOolee CIOKHE 


cTpoeHHe. Ona HauHHaeTCH YOKMAKIUHCKOH a2PPy3uBHO 


TaoOmunal 


Cxema pacuJIeHeHHA MaJICOreHOBbIX OTJIOXKeHHU 


Oren, CpButa, 
nomoTreut Apyc uacTb sapyca | Sbdbysurnaa naka 
Bepxuuit Hamakcapcxaa Ofinan-ayscKas 
s0leH <3 
u TypkecTaHcKHi ea 


Axap-ueliMuHcKaal 


Bagxpi3scKkaa 
CBUTAa 


YokmakJIMHCcKaa 
Cpeaunii Hamopceadhercxas KyuikuucKkaa 
30H CBUTAa 
Anavickuit IWopcadercxan 
CBHTAa 
Ilonmopceaderckaa 
CBHTAa 
Hwknni Gumanenne 
atid y2akcKnit 


Bepxuaa yactp 


Ilameomeu Byxapckuit Cpequaa “act 


HwkHaAA wactb 


1auk Oi, JloKalllelica CO CleqaMH pa3MbIBa Ha pa3JIMUHble TOpHsoHTHI aJlali- 
‘KOTO Apyca; sta Nauka OOpasoBana aHesuTaMH, OasabTamu, Tydpamu u Ty(o- 
leCuaHUKaMU, Cpe KOTOPLIX MIpHCyTCTBYIOT TvIbIGbI Mepreseli, coyepxaulue 
CTATKU «OaNXbI3scKol» cbayHbl: Cordiopsis incrassata Sow., Pectunculus turan- 
flicus Luk, Crassatella deshayesiana Nyst, Turritella imbricataria Lam., 
»yrula nexilis Sol., Corbula ficus Brand, Chlamys corneum Sow. u yp. (ompe- 
tenenua T. H. Jlonuua). 

_ Bonne saneraer 60-Merpopaa Toma MivH, WecuaHuKoB uM TYdPonecuaHHKoB, 
lepeKkpbiBaeMax aHe3uTaMu, TydamMu, TyponecuaHuKaMH a K a p-4 CLI MH H- 
‘KUM 2SHOPyY3uHBHOH Nauku. Omar MomHocTh Oakxa3cKolt CBUTHI 
ipapobepexkba p. Tegaxen 80—140 m. 

_HamMaxkcapckas CBUTAa xapakTepu3yerca MpHcyTcrBueM OoubIOTO 
couMuecTBa ycTpul — Gryphaea esterhazyi Pav., Ostrea monachi Vial, Ostrea 
Pp. (HecCKObKO BYOB, B TOM UMCe “3 rpynnbt Ostrea turkestanensis Rom.), 
| Takxe JByxkusesblx Turritellidae u (10 onpesenennto H. B. ToncruKxosoii) — 
srasatella deshayesianna Nyst., C. sulcata Sol., C. trigonata Lam, Mactra 
contortula Desh, Cardita sp. (apyroro Tuma, Heke B OalXxbIscKol cBuTe) H Ap. 
ScTpeualorca Tak»xKe OCTATKH JIMCTbEB, MblIblla WH CHOpbl BepXHero Z30leHa H 
AXOMAMMM ClOa 43 OalxbiscKol cpuTbt Nummulites prestwichianus Jones. 

_ Ha poctoke, B Mexkypeube pp. Kymika — Kaman, B cocraBe CBUTbI MBI BCTpe- 
[aeM IIpeHMYLeCTBEHHO CBeTVIbIe H CBETO-Cepble MecuaHHKH C PeAKHMU Mpocos- 
MM W3BeECTHAKOBO-paKYLUIHAKOB. 

_ B paiione npasoGepexba p. TemKen u Ha 03. Ep-olian-qy3 HamakcapcKasi 
BUTa CJlaraeTCA 3eJICHOBATO-CepbIMM M CepbIMH TIMHAaMM WM MecuaHHkKaMu, MpHu- 
[eM KOJIMUeCTBO NOCeIHUX B BepXHel MOJIOBHHe CBUTHI BO3pacTaer. B KpoBue 
‘BUTHI, Ha 03. Ep-oliaH-y3, 3aleraeT ClOxKeHHAA aHesuTaMu, Typamu u Tydo- 
lecuaHukaMu (4070M) OH TaH-Ly3cKaxH IPPyY3uUBHAA Nauka. 

BuyuMaad MOULHOCTh HaMaKcapcKOH CBUTbI (6e3 yyeTa MOULHOCTH OlaH- 
[y3sckol acddy3uBHOH NauKu) KoebeTcaA B Upefesax 40—140 m. Bostee Buico- 
“Me TOPH3OHTHI MasleoreHa, B IYHKTAX BbIXOJla erO Ha MOBEPXHOCTb, OTCYTCTBY- 
OT, GYMYUH CpesaHbl KPaCHOIBeTHbIMH KOHTHHEHTAJIbHbIMH OTJIOXKCHUAMH. 

V3 u310xeHHOrO BbIIIe BUHO, YTO B pe3YJIbTAaTe MpPOBeACHHbIX padorT Noy- 
[eHbI Clesyioulue HOBble JlaHHble: 1) BbIpadoTaHa AeTaslbHaAd CxeMa pacuJeHe- 
IMA WasleoreHa; 2) yTOUHEH xapaKTep H3MeHeHHA pa3spes3a MO Mviowlaqu; 3) 3Ha- 
IMTeIbHO UCpaBseHa H YTOUHeHa BO3PaCTHaA TpakTOBKa OTACJIbHbIX “acTel 
aspesoB; 4) B Mopoyax OyxapcKoro sApyca OOHapy2KeHbI UM ONpeseseHbI MHOFO- 
IMCJICHHbIC BUbI MOJIJIKOCKOB KapaTarckoro KoMIuleKca; 5) BrepBble Avia Cpe- 
fei Asuu OOHapyxKeHbl HYMMYJINTbI B CY3aKCKHX OCaKax, 4TO B COBOKYMHOCTH 
/ MakpotbayHol MO3sBOAeT yMepeHHO JaTHPOBaTb UX HHXKHUM 3OLeHOM; 6) BOC- 
TaHOBJeHO mpesctapieHue B. H. Ornepa 0 pa3sHoBo3pacTHOCTH KYIIKHHCKOL 
[ UOKMaKJIMHCKOH sdpdby3HBHbIX NaueK; 7) OOHapyxKeH NepepbiB, CO cieqamu 
JASMbIBA, MEXKLY aslaHCKMM VW TYPKeCTaHCKMM ApycaMu. 


Bcecorw3uHblli Hay 4HO-NCCIeAOBaTebCKUH Tlocrynus0 
reoulorMyecKHH WHCTHTYT 5 IV 1958 
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X. C. MAME/JIOB wu axayemux H. B. BEJIOB 


KPHCTAJIJIMUECKAS CTPYKTYPA CJIFOJONOLOBHbBIX 
Ca-THJPOCHJIMKATOB: OKEHMTA, HEKONTA, TPYCKOTTUTA, | 
rHPOJIMTA. HOBbIA KPEMHEKUCJIOPOJHbDIM PARUKAUT [Si,0;5]o | 


| 


Xopowio Uu3BeCTHO, YTO U3 MMPOKCeHOBLIX KPeCMHEKHCOPOAHBIX Ieroue! 
[SiOs]. B pe3yJIbTaTe UX CABOCHHA (MIOCKOCTbIO CHMMETPHH) Mos yuaroTca am(prs 
GouoBble WeHTb [Sis0,;]., COCTaBJIEHHbIe H3 6-4WIeHHbIX 3BEHbeB HM CIOCOOHbIE 
B CBOIO OUepeb, MOMMMepH30BaTECA B AByMepHble ceTKU [SixOsl. ¢ HCKIIOU 
TeJIbHO 6-WICHHbIMH MeTIIAMH, KOTOPble XApaKTepHbl JIA OOWMMpPHeMMero Kacc| 
TICeBNOPeKCarOHaJIbHbIX CJOHCTbIX MMHepaJIOB: CIOL, WIMH, XJIOPHTOB. 

Orxpbitble HaMv B BosacToHute (') mupoKceHouzHble werouKH [SiOsl.¢ Ipy 
ro reometpveh (tpu Si-rerpasqpa B 3BeHe MpOTHB AByX B MHpOKceHaXx) B P 
3yIbTaTe CABOCHHA ator MeHTLI c OTMMUHOM Popmyso [SisvOyz].u c 8-ae 
HbIMH 3BCHbAMH (KCOHOTJIHTOBBIe JICHTHI (*)), KOTOPble MOJIMMepH3YIOTCA B Cel 
KH [Si2Os]lo ¢ pe3KO H3MeHEHHOM reomeTpHelt. 

CeTkKY V3 OJHMX 8-WICHHBIX KOJIeL, HEBO3MOXHEI 10 WIEMeCHTAPHbIM TeopeMa 
MUKpokpucTasuorpadun (*). B mpocrelimiet cerkKe 43 KCOHOTJIHTOBbIX JICHT, 4 
penyrotca 8- u 4-aeHHbIe KOMbIla C OGuleH TeTparoHasbHol cumMerpnelt. [ler 
Bble J[ealoT CETKY UPe3MepHO axKyPHOH MU MOTOMY CxKUMAaIOTCA, HO C COXpaHe 
HHeM TeTparoHasIbHOH CuMMeTpuu Lemoro. Taxopa cetxka [Si2Os]. B anopuiiH 
Te; B pesyIbTaTe ee KOHJeHCalHH BOJIb HOPMaJIH K CeTKe MbI IIpHXOLHM | 
iceByoTeTparonasbHbim KapKacam [(Si, Al)Ozl., xapaKTepHbIM JIA mMoeBe 
WWMaTOBbIX MUHepasos (°). 

IIpu onncaHHot edpopMalun ufeaibHoro TeTparoHasbHoro oOpa3e 
BaHHA TepAeTCA MapaJIesIbHOCTb CKOHJeHCHPOBaBIUMXCA  BOJIIACTOHHTC 
BbIX H KCOHOTJIMTOBBIX WenoueK, TOra Kak WIA pala venrywuaTblx Ca-ruqpocus4K 
KaTOB XapakTepHO pacnajleHe HX MPH BLICOKHX TeMMepaTypax Ha HUTH BOAC 
TOHUTA Mapaenbuble ocu b ceTKU, pa3sMep KOTOPOM B TOUHOCTH paBeH O y Bol! 
JlacTOHHTAa, H Oblia Npeaoxwena (*) H3MeHeHHad CXeMa KOHJeHCallMH KCOHOTJIM 
TOBBIX JICHT, MOCeHHe MpOCcTO yKaMbIBalOTCA MapasembHO Apyr Apyry, c 
CIMAHHeM OOKOBEIX aToMoBO. Kak BuqHO u3 puc. la, B Tako cerKe MeTaM Tpe 
copTos: 8-, 6-4 4-q1eHHBbIe, uTo HeT Bpa3zpe3 C OObIYHO 9KOHOMMYCCKHMH MO 
THBaMH; TaKKe MPOTHBOECTECTBEHHA CJIMUIKOM BbIJCIAIOWLAACA POJIb 3epKaJIbHbi 
IlOCKocTeH, KOTOpble, BOOOMLe TOBOPA, ;HeXapaKTepHbI JIA KPHCTasMOXUMUUE 
CKHX MOTHBOB. I'aBHoe, OJHAKO, B MOMHOM HeCOOTBETCTBUM PpaCCUMTbIBAeMbI 
M3 MOMOOHOM CeTKH MapaMeTpoB C YCTAHOBICHHbIMH JWIA MpHPOAHBIX HU CHHTE 
THYeCKUX Ca-o6pa30BaHnit. 

Bee HelopasyMeHUA YCTPpaHAIOTCA, ECM YUeCTb, UTO OCHOBHOM uepTol erpos 
HHA BOJIJIaCTOHUTAa, KCOHOTMTa HM POACTBeHHbIX Ca-MHHepasOB ABIAIOTCA Ge 
KOHCYHbIC KOJIOHKM W3 Ca-OKTa3{\poB, BbITAHYBUIMXCA Tak, uTo O —O peop 
OMHOTO W3 HHX MMeeT HeMocpescCTBeHHOe MpofomKeHve B peOpe cmemyroulel 
(puc. 16). auna storo peOpa 3HauHTeNbHO Gombue peOpa Si-rerpasqpa, HO MeHI 
We YIBOCHHOM BbICOTHI MoceqHero. 3a cueT HakJOHa Terpasf~pos (puc. 16) 
peOpom Ca-oxrTasypa Bee %*e ClelaeTca mapa Si-rerpasqpos, Torya Ka 
cneqyroulemy Ca-oxTasypy coorserctsyer pe6po ofnoro Si-rerpasypa mK 
«9KOHOMHA», CO3MaHHad MpelbiqyujeH mapow Si-Terpas_qpos 3a cuer HakJOHé 
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aK KaK peOpa jo6oux Ca-okTa2f{poB OMHAKOBbI, TO OMMHAKOBBI HM Ba OTVIMU- 
IX Iara CONPA*KeHHOH C HMMM Wenouku “3 Si-TerpazqpoB, 4TO HM MO3sBOUIAeT 
4eTATb COCeAHHE KCOHOTJIMTOBbIe JICHTbI TaK, KaK 9TO NOKa3aHO Ha puc. le. 
TIP ALAIOULMM SJIEMeHTOM CHMMeTPHH sABIAeTCA HaHOoee eCTeCTBeHHad B MHUK- 
IKPHCTAIOrpapuu MOCKOCTh CKObxKeHUA. B cerke yepelylorca} Kouba 


QJICHHBIe C JIBOHHbIM UMCJIOM D-WICHHbIX, C KOTOPbIMH KPHCTaJIJIOXUMUA UMeeT 
WIO B CTPYKTYpax MeJINJINTa — TeJIeHHTa, a Takxe B 3MMAOTe — IWOH3HTe. 


Puc. 1. Kpemnexncaopoguple paqukaJIbl C BOMMaCTOHHT-KCOHOTJIMTOBOH OCHOBOM. a — 
| pomOnueckas ceTKa c cumMeTpHeH pmm, b — conpaxeHve BOJMaCTOHUTOBOH WenouKu 
| C KOMOHKOH u3 Ca-oKTaspoB; 6 — poMOuyecKkaa CeTKa C CHMMETPHeH cmm 


| ° 
Ecau mpunstb B Si-Terpasqpax cpequee pacctosnue O —O=2,5 A, to 
‘Tako ceTke a= 18,30A, 6=7,20A ua OpToroHambHOH (IeHTpHpOBaHHo!t) 


leiku u a=9,83A, 6 =7,20A, y=111,5° gaa (npumuTuBuoli) Kocoyronb- 
HM. Ha npyMuTHBHYy!O AUeHKY MPUXOJUTCA OMHO KCOHOTJINTOBOe KOWJIbIO, T, e, 


a ANilues 


i 
has 
aN 


Yaa 


Maz 


Ue 
WZ 


C] 


Puc. 2. Kpncrammueckaad cTpykTypa OKeHuTa: KpemHeKucmopoguas ceTKa [SigQis] & 
MOBepX MIOTHOyMaKOBaHHOrO COA H3 Ca-OKTAS{poB 


aTOMOB Si, H, CleqoBaTeJbHO, POPMY.JIy CeTYaTOrO KPeMHEKHCJIOPOAHOrO pa- 
akasia [SigO;]o MOXHO YTOUHHTh B COOTBETCTBCHHBIX Ca-muHnepasaXx 10 [SigO45]oo- 

KomOuuupya pentrenoBcKuii mM aueKTpoHorpaduyeckui merogp, Vapy u 
eliiop (°) MOuJyYHIH JA BOsraBAAloMero rpynny yemlyiyatpix Ca-ruqpocu- 
maToR — okenuta: a= 18,30A, 6=7,20A, c=21,33A, °8 = 105° yas 
MOLONOOOHOH)  WeHTpHpoBanHoli syelikv, H a=9,84A, b=7,20A, 
M133 Aye = 902, 83108, say = 111,5° Quan mpHMHTHBHOH. 


Ilpumurupuad auelika cosepxur 9 «MomeKyJIy = (POpMYJIbHBIX eMH 
CaO - 2SiO, -2H,O. BonokHa opveHTMpoBaHbl BAOJIb ocu 6 =7,20 A. Onext 
HOMUKPOCKONMYeCKOe UCCEMOBAHHe OTUCTIMBO BbIABHIO COBepIeHHy!0 Cia 
Hocrb m0 (001). Fpu narpesanuu no 800° oxenut c norepet H,O pacnagaer 
Ha BOJWIaCTOHUT, HUTH KOTOPOro OpHeHTMpyloTCA NapasieitbHO oc b OKeHH! 
(paBHoit b B BONWaCTOHUTe) M HEOpHeHTHpPOBaHHbIt KpHCTOOaIHT: 


| 
O6pas0BaHue OpHeHTHPOBaHHOTO BOJIIaCTOHHTa Mp MeruypaTawuu ! 


JIMeTCH, HO-BHJUMOMY, XOPOLIHM MpH3HaKOM TOTO, YTO pacMaaionluuca COKE 
palukal mpepcrapiser co60oI0 KOHJleHC 


eee AIM Pa ae. | 
Ee ering Hace TO cormacHo culekyer U3 a | 
aes es pe BOJWIACTOHHTa HM KcoHoTuutTa (1,2), TOM 


K| KX ee maketa: Ca-oxtasipp + Si-rerpaagppl B ot 
eS ere dh HOM cJl0e€, CMOTPAILHe B IIPOTHBOMOJIO%KH 


CTOPOHbI, B OTJIMUHE OT CJIIOL MW PIMH, B KOT! 
: PbIX OTJeJIbHbIe _ ceTKH BCerfa NOAH 
c. 3. UInnnesespiii] Morus 13 BBI- ; 
cae ees OKTa3/IpOB coctapiser 7,07 A. IlockombKy B OKeHE 
z ¢ = 21,33 ~3 -7,07 A, To ero aueHKa Tpe 
9TaxKHad C TPeMA KCOHOTJIMTOBBIMH MakeTaMH, TIpHueM cojlepxKaHHe AUeCHKH B 
pasutes 3[Ca2SicO\;- 6H20). 


Puc. 4. Monexyapt eotuTHOK H,O B cTpyKType oKeHuTa 


Ha oHO kouIbllo B CTpykType KcoHoTsuTa (*) IpHXOMUTCA B KATHOHHOM CHE 
mecTb Ca-nowmeapos. Tloce KoHeHcalluu UX OCTaeTCA Ha OMHO KOMbIO YeTBIp 
OjHako COOTBETCTBeEHHO pa3JIMuvIO NapaMerpos 16,5AB kconoTautTe u 18,30 
B OKeHHTe Ca-OKTadqpbl B MOCMeHeM CHJIbHO BBITAHYTHI (puc. 2). 

Ecam Bce YeTbIPe OKTAIIpa, COOTBETCTBYIONIMe OLHOMY KCOHOTJIMTOBON 
KOJIbILY, 3aceeHbl Ca, TO cooTHomeHHe CaO : SiO, nomyuaerca paBHbim 4: 
Kak B rupouute ((7), Takxe Ta6n. 1). CoorHomtenve | : 2 = 3: 6, xapaxTepH 
Aid OKeHuTa ((°), TAG. 1), MosyuaeTca, ECM B MWIOCKOH yKuJaqkKe OKTasAp¢ 
saceeHo °/, UX uncna. CooTpercrBylolulMii HanOomee mpocroii Morus - 
«mmunemeBblity (8) C TakxKe WeHTPHpOBaHHOM MpxAMOYyrO/bHOM syeliKe 
{(puews): 

IIn0THO ynakoBaHHOMY COO H3 OKTa3{poB, Ha S/IeMeHTapHy1o sueliky K 
TOporo NpHxoguTcs 4 oKTadfpa, cooTBeTcTByert 8 aToMoBO HH MX 3aMecTuTee 
M3 dopmyb! oKeHuTa c 6 aromamnu Si calefyer, uTo TobKO 6 u3 8 BepmIMH OKT 
3qpOB BXOZAT B Si-TeTpads{pbl, B OCTAIONMXCA ABYX BepUIMHAX JO/OKHDbI OBI 
2H,0. 6 monexy HOB okennTe pacnafawrca Ha Be rpynnbi—yBe H,O «koncert 
TYIWMOHHbIe» U ueTEIpe H,O, BeposTHo, WeoMTHEIX (°). M3 reomerpuueckoro aH 
JM3a CilelyeT, YTO TMOcweHWe MOryT 3aMellaTb TOJIbKO Te MecTa, KOTODI 
(ITYHKTHPHbIMH Kpy2XXKaMM) yKasaHbI Ha puc. 4. 
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OxonuaTebHbIt =KpHcTaJuioxumMuye- 
CKHH BH MOpMyJIbr OKeHUTAa, OyjeT 


3 [CagSigQ15 o 2H,0O . 4H 0]. 


Pa3jleJIeCHHI0 BOJbI Ha KOHCTHTYIMOH- 
HY!O HW WeOJIMTHY1O COOTBETCTBYET H Tep- 
MOrpaMMa C JBYMA Pe3KO BbIpaxKeHHbIMA 
SHOTepMHYeCKHMH MaKCHMYyMaMH. 

ToH xe dopmMyoH, HO 6e3 «BHelI- 
Hel» TPOHKH XapaKTepH3yeTCA HeKOUT 
(?), KoTOpbit B COOTBeTCTBHM c Mapa- 
MeTpom c = 7,60 Anpuxogurca cuuTaTb 
COCTaBJICHHbIM M3 OJMHOUHBIX OMHaKO- 
BO OPHeHTHPOBaHHBIX MakeToB. HaoG6o- 
poT, OOIbluIoe YHCIO NaKeTOB B Trupo- 
uate (°) mo3BoummseT eMy cTaTb (Kak TO 
XapaKkTepHo JIA MHOTHX OJHOOCHBIX Ou- 
OTHTOB) IiceBJOreKCaroHaJIbHbIM. 

Cnow u3 Ca-oKTa9qpoB B rupouHute 
(cCHOBa KaK B OMHOOCHBIX OnOTHTaX) 
CIVWIOWHbIe, YTO WPHBOAUT K dopMyuie 
Ca,SigO,;(OH), -4H.O ¢ KkoncTuTyinoH- 
HOH BOOK B dopMe ruyzpoKkcnua. JIn- 
Ie€H IeOMTHOM BOAbI TpycKorruT (2°) 
CasSigO,; -2H.O, u sro cokpamaer ero 
llapaMeTp C Mo CpaBHeHHIO C OKCHHTOM. 
O6a nocieqHAX MHHepadla cTaHOBATCA 
TiceBJOreKCaroHaJIbHbIMH, H UHCJIO «MO- 
JIekyJI» B TaKeTe Bo3pacTaeT Ha 33%, 
Kak TO MOApoOHO yKa3aHo B Tau. 1. 3a- 
MeuaTeIbHO, UTO M3MCHEHHA B OCHOBHBIX 
pa3Mepax CTPyKTYyp, CBA3aHHBble Cc yJla- 
JICHHeEM ILCOJIMTHOH BOJIbI, C OHOM CTO- 
POHbI, HW rekcaroHasH3anel, c Wpyrou, 
MaJIO OTpaxkaiorca Ha XapakTepHoH 
ja Ca-ruj{pocunkaTos BelMunHe Vo— 
o6bema, TIpHxofameroca Ha oH O, OH 
ocTaeTcsa Bcerla B Mpefenax 22,2—23,5A 
(ra6m. 1). 


Tloctymusio 


VMucrutyT xumun 
29 IV 1958 


Axkayemun Hayk Asep6CCP 


VuctutyT Kpuctamorpadun 
Axkajlemuu nayK CCCP 
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MHHEPAJIOIH! 
| 


H. H. WHUKHH 


JOKY JIYKYJIMT — HOBbIM KOBAJIbBTOBbIM MMHEPAJI 


(ITpedcmaeaeno axademuxom A. I. Bemexmunoim 7 IV 1958) | 


IIpu usyuenun Konmekuun J>KyyKyJIbckoro KOOabTOBOrO pyOMposABE 
HUA, 06e3HO MpesocraBseHHo Ham A. 1. Mrommupim, Hamu OOHapyxXKeH HOBBI 
KOOaJIbTOBLI MMHepasl, Ha8BaHHbIM JOKYJIYKYJIMTOM. : 

PynonpospmeHue pacmomoxwkeHo B 1oro-3alakuoH uacTa TysuncKoi AC 
Bp 10 Km K ceBepo-BocToxy oT o3epa JiKkysy-Kyab. Bmemaiouyue opyeHen 
NOpOAb! MpeAcTaBeHbl W3MeHEHHBIMA NopdupwTaMu KeMmOpoopfosuKa (? 
OpyjleHeHve IpvypoyeHo K 30HaM FHApoTepMasIbHO W3MeHeHHEIX MOpoy (ocsel 

JIGHHBIX, §KapOOHaTH3HPOBaHHbIx | 


Ta6auna 4 BUOJIb KOPOTKHX TPelllHH cCeBepec 
Xumuyeckuit cocTaB 12KyykymuTa* 3alafHOro MU CeBepO-BOCTONHOYLO Ips 
cTHpaHHa. 
Stal ih g. IbKysyKyJMT OOpa3yer MeJIKE 
woe | =. BKpalIeHHA, MpOKIKH MOMLHOCThI 
pe otee Ss |eee | =. | 288 mo 2—3mMmurnesqa jo 2—2,5 cm 
g |SS20| €2 | E82  nonepeyHuKe B KOPOTKHX HM MaJIOMOU! 
Pp 
Q Faan| <5 Oak 
HbIX KBapILaHKePHTOBbIX %KHaX § 
mpoxHikax. Muvepas BcTpeyaetcs — 
ae Getey Seige ails acCOMMallHMu C TEHHAHTHTOM, XasIbKe 
1 p) ’ ’ ve 
Fe 07551 0,551 0,010 r 1,00  MHpHTOM, rlayKOJOTOM, NMPUTOM ! 
Cu 1,05! 4.05/0,017| J OopHHToM. 
As 45,52] 45,68)/0,610| 4,01 ToHKOKpHcTasMueckue arperati 
a ten 18,88) 0,589) 0,98 soxyayKyauTa uMeloT cepbiii wer % 
ee MeTasJIMUeCKUH OecK; Oomee Kpy= 
Cymma . . . .|400,05| 400,00 HOSepHHcTHIe OGalaorT  CHJIbHBbI 
MeTaJIJIM4eCKHM 6lecKoM. Uepta Mu 
Yqyempunl Bec 6,36 npn 20° (cpeqH. u3 Hepasia cepa; TBepyocTp 6. @MopM 
2 Ce bial ompe- KpHcTaJIJIOB OKTaapuyueckan. Pasme 
we 
Sonia (Co, Ni) AsS pbl 3epeH KomeOntoTcax oT 0,008 x 
MuHepasia 0,3MM, Han6ouee pacnpocrpaHeH 
HenowbIm XHMMHYCCKHM aHaJIM30M J{pyroro HBbIe 0,06 MM. Hapsayy Cc OKTASTP HIE 
oOpasya DKYIYKYIUTA YCTAaHOBJIeEHO eA CKHUMU KPHCcTaJJIaMu WM CKOMJICHHAMI 
CO 18,20%, Ni 13,80% u Fe 1,20% MX BCTpeyaiorcaA 3epHa HU arperatt 
tes Bie MMHepasia HelpaBHJIbHOH opMbt. 
* Ananutuk H. M. Muxaiinopa. B nomupoBaHHbix mupax B OT 
** AnaguTuK K. C. IOpuua. PaxKCHHOM CBeTe MHHepasl CepoBaTo 


Cebit. Penbes y Hero HMxKe, eM ~ 
nuputa. B orqenbHbIX KpHCTaslax HU CKOMIeHUAX KPHCTaJJIOB MUHepasia MHOT 
a HaOOMaeTcA OVeHb ClaGad aHUB0TPONUA (OKpacKa MHHepadla U3MeHAeTCA O 
CBeTJIO-2KeITOK Jo cepoh). B kpucrasmax oryermnBo NPOABJIACTCA 30HaIbHOCTb— 
3OHbI CepoBaTO-OesbIe YepeyioTcsA C OeJIbIMH C KPeMOBLIM OTTCHKOM. IIpu rpap 


menu HNOs (1 : 1) ceposato-Genbie 30HbI mpoTpaBsuBaloTcs ObicTpee H Yep 
HEIOT. 


XUMMYeCKHH aHaJIM3 MUHepasa mpuBeren B Taba. 1. 
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CneKTpaJIbHbIM aHaJIH30M B OGOHX OOpasilaX MHHepasia yCTaHOBJIeHbI HesHa- 
TEJIbHbIC IIPHMeCH CYPbMbI, CepeOpa, BHCMYyTa, aJIKOMMHHA, MarHHaA U KaJib- 
A, Cle[bI CBHHIa, WHHKa HM Mapranua. IIpucyrcersue aJIIOMHHHA, MarHHua, KaJb- 
ia WM MapraHiia OObACHAeTCA MPHMeCbIO X%KWJIbHBIX MHHepasOB H OOJOMKOB 
elaiolulux Mopor. 


Ta6mauna 2 


TjaHHble peHTreHOMeTpHyeckOro aHasmH3a JOKyJyKywuta * 
YcoBua cbemKu: Fe-n3nyyenue (Mn-dustp); D — 57,3 mm; d=0,5 mM; 35 xB; 12 ma; 


6 1/5 ac. 
yaykynHuTOOp. K-12-3 JxysayKyaut o6p. 2052 Tepcgzopa@ut (*) Ko6aubtuH (*) 
No d ° 2 d ° 2 d ° ts 2 
aun | —°A I Pree oa aa: I ener ae ds Maa = I 
4 3,249 2 
2; 3,090 3 
1 2,847 6 
al Pets 9 i 2,789 7 
2 2,492 9 Dy 2,939 10 2 DA AO yT| 8 3 2,495 10 
3} PpPAnlat 9 3 2,284 9 3 Z.o0n 6 4 Pa Psiks, 10 
5 PW) Dy 
4h 1S? 4 4 1,994 3 4 2,020 4 6 1,969 6 
kD 1,808 4. 5; 1,834 4 5 1,898 2 If Ale? 3 
| 6 1,764 8 6 20 8 8 2,704 2 
Mee) 4 Geo | FO. 7 | £680 |e a 6a To gill 4 Bago spay 
- 10 1,609 3 
eT 4008 7 8 4) aaa) I 8 1,582 8 441 IO45 8 
8 4,492 8 9 1,494 a 9 {O24 6 12, 1,489 9 
AR 1,394 4 
14 ay 7) 
10 iF 262 15 ILA eATAS) 2 
10 1,249 4 16 1,246 9) 
‘9 1220 4 14 4,206 3 11 1,218 2 17 4,249 8 
10 1,189 4 12 iLO 3 12 1,170 4 18 1,189 5 
11 4,142 4 19 1,139 6 
12 ly 2” 4 kes AAS 2 
14 1,100 6 20 1,093 2 
24 1,087 2 
13 4,076 6 13 | 1,078 Z 22 1,074 10 
15 1,064 6 
14 1,038 6 14 1,041 De 16 1,044 4 2 1,035 9 
15 0,019 6 17 1,041 6 24 OE? 8 
2 18 0,9291 6 
19 0,8756 4 
20 0,8545 4 


 * Vcnomnutenb O. M. Jlanuuosng. 


PesybTaTbl peHTPeHOMeTPHUecKOTO aHaH3a MUHepala IpMBeLeHbI B TAO. 2. 
eCb 2Ke JIA CPaBHeHHA NPHBeeHbI AMTepaTypHble JaHHble peHTreHoMerpuyec- 
ro uccmeyqoBanua repcopdura (') uv KoOanpTuHa (7). 
Baruucmenuple pasMepbl peOpa 2eMeHTapHOH, AUeHKH WKyJyKyAUTa do= 
5,575 +0,01 A, rorya Kak y KoOasIbTHHAa 5,50 A (?), y HuKeucToro KoOasb- 
Ha 5,60+0,02 A (°), y repcqopduta 5,719 A(*), a Mo Apyromy McTOUHHKy 
30 +0,01 A (?). 
Takum o6pa30M, pa3Mepbl peOpa aeMeHTapHO AYeMKM MuHepava O1M3KU 
pasMepam peOpa d/leMeHTapHOl AveHKM KOOaIbTHHA (ocoOeHHO HUKeMCTOH 
3HOBUHOCTH MocmewHero) H repcqoppura. 
Tio oxpacke B OTpaxKeHHOM cBeTe (cepoBaTo-6esbIii), 10 petbedy (Hw>Ke, UeM 
MuputTa) M Mo felcTBHIO Ha Hero HNO; 1:1 (xopomo Tpapurca) MuHepal 
quuaetca OT KOOasIbTHHAa HU CXOJeH c TepcfopduTom. CxoycTBo c Moc1eqHuM 
parkaeTca H B MpOABJeHHH KPHCTaJIM4eCKOli 30HaIbHOCTH 3epeH. SoHaJIb- 
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HOCTb y JOKYJYKYJUTa, Tak 2%Ke Kak HY repcfopduta (°), OTUeTIMBO IIpOAB/AeT 
TOJIbKO B KpaeBbIX YaCTAX CPe30B KPHCTAJIJIOB. 

Ilo xumuyueckomy cocTaBy JOKYJIYKYJIMT — KOOaIbTOBbIM MMHepaJ, HO C 
jlepxKaHue HUKeIA B HEM OONbIIe, YeEM B HUKeMCTOM KOOaIbTHHe. B mocenH 
ycTaHopseHo 24,0% Ko6albTa u 7,73% HuKena (*). B repctopdute, mo pa 
HHM JlaHHbIM (°), MaKCHMaJIbHoe COsepxKanve KOOaIbTa oNpefeAOcb B 14, 2° 
10 Oovlee nO3qHuM (7) —B 8,82%. 

Bee BbiillecKasaHHOe MO3BO/IAeT paCCMaTpHBaTb IWKYJIYKYJMT Kak HoBt 
KOOaJIbTOBbIN MMHepasl U3 Tpynmbl KOOaJbTHHa, MWepexoHbI 10 cocranyg 
KOOaJIbTHHA K repcnoppury. 

Hameyaetca culemyioulult pay, MHHepayioB STO rpyniibl MO Mepe yBeJIM4eH 
KOOaJIbTa B HX CocTaBe: repcopdhuT— repczopdut KoOabTcosepxaninh— WH 
JtyKYIMT—>HUKeIMCTHIM KOOasIbTHH—>KOOaIbTHH. 


IIpoextTubli uw Hay¥HO-NCCeqoOBaTebCKHH Tlocrynuso | 
MHCTHTyT <«lumpounKeslb», JleHunrpay 6 IV 1958 | 
| 
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Aoxaane Akanemnu nwayr CCCP 
1958. Tom 121, Ne 4 


ITAJIEOHTOJIO‘H A 


B. Jl. WJIbHH 


HOBbIM POJ| AMMOHHTOB H3 CEHOHA 
FOr O-3ANAMHOrO Y3BEKHCTAHA 
(ITpedcmaeaexo axademuxom C. H. Muponosom 14 III 1958) 


IIpu reomoruyeckux uccelopanuax B Y36ekcKolt CCP, BbinouHeHHBIX aB- 
»pom B 1957 r. B paspese BepxHero Meta TaramMcKol 6paxnaHTHKJIMHabHOl 
tpyktTypbi (moc. Koispuiua, JlexkanaGaycKxoro paliona KaumKka-JlappuucKoli 
O.), Huxke cioep c Alectryonia falcata Morton (maacrpuxt) u 3HauvTebHO 
bile ropusouta c Liostrea prima Rom. 6pm BcTpeyenbI AMMOHUTHI, H3yueHHe 
OTOPHIX MOKa3a0, YTO OHH ABJIAIOTCA peCTaBHTeAMH HOBOrO posa (',?,4,°). 

OnucanHe TIpHBefseHHOrO HMXKe paspesa BpMOMHeEHO Kum Ben Uan u 
.. MembunK. 


B ape Taramckol crpykTypbl OOHaxKeHBI (CHU3Y BBepXx): 


nou 1. Ilecuanuk KBapueBbiii cBeTwo-cepblii, Kpemkuit c Stantonoceras sp. nov. u 


SPAM Me ta CTPOMONME.. «cyrus 4c) cake” c) , Oneness cme ley 
now 2. Uepeyqopanne TIM 3eJICHBIX, C€PbIX aAJICBPOJIMTOB, MeCKOB CepbIxX, 3eJIeHOBAaTO- 

OypbIX HM pakyIIHAKOB CepbIX, 3e/IeHOBaTo-ceppix c Liostrea Michailowskyi 
. Born-, L. acutirostris Nils., L. prima Rom., Exogyra ostracina Lam... . . 120M 
no 3. [mua 2kesToBaTo-3eleHad, KOMKORaTad, CHJIbHO MecuaHad, 3sarumcoBpaHuand . 10M 
nou 4. Uepezopanwe MeCKOB CepbIX, 3CJICHOBaTO-OyPpbIX, AJICBPOJHTOB CepbIX, 3eJIeCHO- 

BaTO-CepbIX, T'JIHH TeEMHO-CepbIX, 3CJICHbIX, Me@CYaHHKOB-pakyINHAKOB us, 50 M 
JoH 5. [mwHa 3eeHad, CBeTJIO-cepad, IJIOTHaA, KBepXy HepeXOAHT B AsIeBPONUT cBeT- 

VIOsCeDhIt) SALHMIICOBAHHDIT <0 oh gure ne ps es es ee he ns nl Pete, Cnn 10 m 
you 6. IlecuaHuKk 3es1eHOBaTO-cepbIt, MeMKO3eCpHHCTHIN Cc MHOorounceHHbIMA Cyprina 

sp., Crassatella sp., Anomia sp. nov., Gyropleura cf. ciplyana Ryckholf 

var. turkmenica Bobkova (n. msc.) aerite , : 1M 


now 7. Ilecok 3e1eHOBaTO-2KeJITHIM, MCIKO3CPHHCTHIM, TIMHUCTDIM. B HwKHeH uwacTH 
Oe NOUMANOBUONTOR:, < \egie aust. so. 5 5 tape oee 80 Fes Gee Ed ie eT 
nou 8. [lecuaHuK MaCCHBHbIM CBeTJIO-CepbIM, Me@JIKO3CPpHHCTHIM, BBeEPpX TOCTeNeHHO me- 
pexoyuT B necoK. B mecyaHuKe BcTpeyeHtt Gissarites kysylchense sp. nov., Gis- 
sarites tagamense sp. nov, Trigonia ex gr. syrdariensis Arkh, MopcKue exxu; 
Hajl| WeCuaHuKOM B IlepeXOHbIX K HeCKaM COAX MHOrOUNCeHHbIe Trigonia ex. 


gr. syrdariensis Arkh, Trigonia aff. amudariensis Arkh. .......... #7™M 
nou 9. [amua TeMHO-cepas, NJIOTHAH, CHJIbHO 3arMmcoBaHHaw . ........-- 4M 
noi 10. Uepeqopanne rau CepbIX, 3CJICHbIX, aJIeBPOJIMTOB, MCCYAHHKOB-PpakyIIHAKOB C 
MHorouncsenHbimu Alectryonia falcata Morton, Alectryonia ex gr. dichotoma 
Bayle, Ostrea tecticosta Gabb. Anomia sp., Pecten aff. companiensis Orb. B 
KpoBae cao mecuanuka c Exogyra spinosa Math. ...........-- 40M 
no 11. Uepeyonanue 3eJeHbIX, CepblX 3arHMCOBaHHbIX PJIMH, CepbIX, OOPOBHIX avleB- 
POJIMTOB, MeCKOB Me€CYaHHKOB MeJIKOSePHHCTEIX, OWKeeSHeCHHIX. . . .. ~~. - 140M 
noi 12. Tuncpt 6emple C JMH3aMM 3aHIICOBaHHbIX H3BECTHAKOB .........- 20M 


Boule 3asleraloT MaCCHBHbIe H3BeCTHAKH OyxapcKoro Apyca NaeoreHa. 
; sTOM paspese col 1 coorBeTcTByeT KOHbAKCKOMy sApycy; co“ 2—1] — 
eHOHY HM col 12 ycnoBHO OTHOCHTCA K aTCKOMy Apycy. 


Cem. PLACENTICERATIDAE HUATT 1900 

Worrar Cales sean ike Sy pinlo] ite Sete NOV. 
Tunuunpit Bug: Gissarites kysylchense sp. nov. 
Kousexuua Ne 103, o6p. 103/1 BHHTHU 


Tuaruo3 po ja. PakoBuna JUCKOMalbHad HHBOJIOTHAA C Y3KUM Iyl- 
OM H KJIMHOBHHbIM ceuenvem o6opotos. HanG6ombuiad TomMMHa OOOpoTa pac- 
ooxKeHa Y MYMKOBOTO Kpas WIM B HMKHeH TpeTH BbICOTHI OOKOBOH CTOPOHHI. 
la alpax cusoHasbHasd CTOpoHa, 3a0cTpeHHad B Bue TaMKOTO KWIA; Ha PakO- 
WHaX OHA YIWIOMLeHHaA, Y3KaA, He PacuIMpsAIOULAACA C BOSpacTaHHeM OOOpOToB, 

M0 KpasiM ee 34r3arooOpa3HO paciolOKeHbl MCMKUE YVIMHeHHDIC OyropKH. 
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Bokopble CTOpOHbI ruiaqkue. Boob MyNKOBOrO KpacA pacnolowKeH PAT BbICOKE 
6yropKkoB. IIpuMepHO Ha Cepes{MHe BBICOTHI 60OKOBOH CTOPOHbI HMeIOTCsA C1a6k 
B3LyTHA. TOUHHa paKOBHHHOrO CJIOA B Pa3/IMYHBIX YaCTHX PAKOBMHHI PasJiH 
Ha. Han6oupiuelt TOMMIMHbI OH WocTHraerT B OOAaCTH NylKa, Ha MYyMKOBOM Pt 
MW 10 KpasdM cudoHambHOK cTopoubl. BesezcTBue sTOrO MyNoK Ha Apax 601 
OTKPBITbIH H MMeeT KpyTHle, BbICOKHe CTeHKH, TOra KaK Ha paKOBMHaXx Mynd 
6omee Y3KHH C CpaBHHTeJIbHO MOJOrHMM CTeHKaMH. | 


Sg ae 
gs Be 
ae Pet Se 


Puce. 2. A — nomactuaa muHua Gissarites kysylchense sp. nov.; romoTHn, KOJI. 
Ne 103, o6p. 103/1; BHHPHU; 1,5 x; B— nonactuax mMHua KpynHOrO 9K3eM- 
nmaspa Placenticeras placenta Dekay (Whitfield (°), ra6n. XLI, chur. 1); 3/4 natyp. 
Bemuunubt; B — wonacrHaa aunusa Placenticeras placenta Dekay (mo Hyatt (?,°), 
Ta6n. X, pur. 2); 3/4 Haryp. BeMUMHEI 
JlomacrHaa mH (puc. 2A) MaleHTHMepacoBoro THMa COCTOHT 43 KouG 
OOpa3HbIX JlOMacTel H pa3esIAIOMNIUX UX OKPYTVIbIxX cefer. CucboHabHasn Jonac 
mupokas, HersyOoKas, C KOPOTKHMH TYNbIMH OOKOBLIMM OTpocTKamu. Jlonac: 
Ha O6OKOBOH NMOBepXHOCTH XOpoulo pa3sBuTH. HanGonee rmy6okasd U3 HUX TpeTH 
oMacTh; WlecTaAd JONAacTh JJIMHHee U WIMpe NATOM HW TOJIbKO HEMHOFO MeHbii 
yeTBepToH. Cejia oKpyrvble, B MouTopa-4Ba pasa wupe smomacreH. Ilepse 
cello Tpexpa3eIbHoe, C 3HAUHTEIbHO Pa3sBHTbIM CpeHUM OTpOcTKOM. Octal 
Hble cela JIBYpa3]eJIbHble. | 
Cpapueunue. B ormmuuve or Han6ouee Ou3Koro poga Placenticeré 
(Meek (3) 1876, crp. 462), Gissarites gen. nov. uMeer 3aocTpeHHy!o cucbouad: 
HYIO CTOPOHY Ha AJ{pax MW OYeHb y3kKyl0, He paclIMpxAloulyioca c BospacTaHue 
o6oporos Cu(poHaJIbHYy10 CTOPOHY Ha pakoBuHax. JlonacTHaa JIMHUA HOBOrO po 
OTIMYAeTCA. OT OMacTHOH MHHH posta Placenticeras (puc. 2 5, B) o6parunt 
COOTHOIMEHHAMH TvIyOHHbI MATOH uM wWecroh monmacrei. Y poya Placenticer 
MATad MOMACTh Gosbile WecTOH, y HOBOTO pola WecTad NONacTb 6oubwWe NATO! 
OOKOBbIe OTPOCTKH CH(POHAJIbHOM JONAaCTH KOPOTKUHe H TYMbIe B OTMUHe OT Mal 
yaTbix y Placenticeras. | 
Bukopow cocTaB H pacnpocTpaneH He: B cocrape pon 
M3BeCTHO Ba Bua: Gissarites kysylchense sp. nov. u Gissarites tagamense s{ 
nov., BCTPevyeHHble B MaaCTPHXTCKHX OTJIOXKCHHAX 10FO-3aNaqHbIx OTPOFo 
Tuccapcxoro xpe6ra. B Hacrosjeli 3amerKe omucbiBaeTca MepBblit U3 Ha3Bal 
HbIX BHJOB, KOTOPHIH NMpPHHAT 3a THM pola. 


Gissarites kysylehenee sph how 
PuCealG Om eeln 


Tonorun. Koanexyua Ne 103, o6pasey 103/1, BHUTHU. 
Buy peycrapsen WecTbIO SK3eMIWIAPAaMM C YaCTHUHO COXpaHUBUelica pak 
BUHOH HW ABYMA Apamu. 
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K cmambe B. JI. Habuna, cmp. 727 


a 6 
Puc. 1. Gissarites kysylchense sp. nov. (ronmotum). KomnexuHa 
Ne 103/1. BHHTHH; a —sng cOoxy, 6 — Bug co cTopoHbl ycTba 


K cmamoe H. A. Kpacuabxuxoea, M. X. Yatiaaxana, I. K. Cxpa6una, IO. M. Xoxaoeoti, 
KM. B. Yaesao u T. H. Koxcmanmunoeoti, cmp. 755 


1. Kyatypa rpu6op ua mutTaTembHoli cpeqe uepes 6 CyTOK: A—Fusarium moniliforme, 5 — Fusa- 
rium sp. 


T. 121, Ne 4 


iv 


Onucaune. PaxopuHa AucKOusaibHad C BHICOKHM K/IMHOBMHBIM Cceue- 
MeM OOOpoToB. OSoporbl OObeMIIONIHe, OXBaTHIBaIOT MpeAbILyuIMe JO ypoBHA 
YMKOBbIX OyropKoB. Cu*oHasibHad CTOPOHA Ha Ape 3aOcTpeHHad B Bue Miaz- 
oro KHJId (puc. 3); Ha paKOBHHaX YIVIOMeHHad, OUeHb y3Kaa, He 
ACIUMPAIOULAACA Cc BO3PpacTaHHeM OG6opoTos. 

Ilynox rayOoxui. Ha aqpax cTeHKa mynkKa KpyTaa, Ha pako- 

MHaX —OTHOCHTeIbHO NOIorad, BbICOKad. Byomb mymKOBOrO Kpaa 
ACNOOMKeH OFHH PA) BbICOKHX 3aOCTPeHHbIX OyropKoB, LleCTb- 
€Mb Ha OHH O6opoT. Ha pakoBuHaxX BJOb Kpad cudouabHOH 
TOPOHbI HMeeTCA BTOPOH PA, HEBbICOKHX, BbITAHYTHIX BJOIb OOOPO- 
a, 3AO0CTPeHHbIX OYrOPKOB, YepeAYIOUIMXCA C MOMOOHbIMH 2Ke Oyrop- 
aMH Jipyroro Kpad cudoHaJIbHO CTOopoHbI. BokoBble CTOPOHbI paKo- 


uc. 3. CeueHue o6oporo, apa B3pocmoro 9K3emmuapa Gissarites kysylchense 
). nov. Konnexuua Ne 103, o6p. 103/2. BHHTHH. tOro-sanagupie orporu Tuc- 
capckoro xpeOra. TaramcKaad OpaxvaHTHKMHabHad CKayKa 


MHI HeCyT TOHKHe CepMOBUAHbe WITPHXM THMa MMH HapacTaHua uw Mapas- 
CJIbHbIe HM CulaOble B8qyTHA. Ha afpax CKyJIblTypa 3aMeTHO Ocua6mAeTCA, 
MPOHasIbHad CTOPOHa 3aOcTpxAeTCA, HCUesalOT CH(POHAJIbHble OyropKH HM OUeHb 
claOAioTCA MymkKoBble. PakoBHHHblli COM TOHKHH, yTouUaerca B OOmacTH 
yika, y MymkKoBoro Kpas Uy Kpas CuoHaJIbHOH CTOPOHHI. 

Panne o6oporer (40 JMaMetpa 40 MM) HMelOT H Ha Ape nockyio riaqKyw, 
WINeCHHYIO KpaeBbIX OyropKoB, CHPOHaIbHYy!O CTOpoHy. 

JlonacrHasd HHUA (puc. 2 a) CocTOUT M3 WIMpoKOH, HeriyOoKOH ABypa3qemb- 
oH cuoHambHou somacTu uM 6 y3KHX, KOMOOOOpasHbIX JOMacTel, 43 KOTOPbIX 
anOoslee pa3BUTa TpeTbA JOMacTb (MCTHHHAaA NepBax OoKoBaa). Uerpeptasa s10- 
acTb Goulee riy6oKaa, vem nataa. Wectaa monacTb WIMHHee NATOH UM 0 BeH- 
HHe JIMIIb HeEMHOrO ycTynaeT YeTBepTOH. Cedia WIHpoKHe, XOpOIO pasBuTHle, 
BYX- H Tpexpa3fembuble. HanOosee WIMpoKoe NepBoe CeO, pasemeHHoe cabo 
A3BUTbIMM TpeMA BTOPMUHHIMH JOMACTAMH, H3 KOTOPBIX CpeHAA HaHOosee ry- 
okad. Bepuiuua TpeTbero celia JexXUT HuKe CoceqHHX. IlepBaa u BTopas sO- 
acTH pacnOuOx*KeHbl MapasMembHO pyr Apyry HW “HeCKOJbKO"HaKJOHHO 110 OT- 
OUIeHHIO K TpeTbel. 

MW3mepeunua. 

O6pasen Obpaseny { OOpasen O6pasen, OG6paseit O6bpasey, 


Ne 103/2* No 103/4** Ne 103/3 No 4103/4 Ne 103/5 No 103/6 
[HaMeTp, MM 147 flail 96 82 62 38 
bICOTa OGOpoTa, MM 76 58 By 43 33 24 
OMLMHA OOopoTa, 
MM — D2, 28 20 18 8 


Iupaa nynka, mm 24 (0,15)*** 15 (0,13) 12 (0,12) 11(0,13) 8(0,13) 5 (0,13) 


* SAnpo. 
** Tonorui. 
*** B cKoOKaX — OTHOUICHHe WIMPHHbl MynKa K AHaMeTpy PaKOBHHbl. 


Beonmworuivec KWH pBpospacT®u pacnpocTpanenue. 
M13 necuaHukoB, B OCHOBaHMM MaacTpHuXxTa Joro-samaqHbIx oTporos [uccap- 


Koro xpe6ra. 
Mectouaxox Reunue. Y36excxaa CCP, Kama-JlappuncKkasn o6u., 
oc. Kpi3piua, Taramckand OpaxHaHTHKJIMHaJIbHad CkKJlayKa. 


Tlocrynuao 
14 III 1958 
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THCTOJIOH § 


B. A. KAPMBILUEBA 


K BOMPOCY O KOHCTPYKUWHWH KOHUEBbIX HEPBHbIX {ATIMIAPATOI 
B AHUHWKE 
(ITpedcmaseaeno' akademuxom K. M. Botxoeoim 5 I 1958) 


Vsyyenuio WHHepBallMH SAHYHHKOB MOCBALLeHa oOmmpHas ¥ uTepatypa 
BoJIbIIMHCTBO ABTOPOB CUMTaeT, YTO HHHeEPBallHA AHYHHKOB OCYILeCTBJIAeTC! 
U3 AMUHMKOBOLO CIIeTeCHHA, OOpasylOUlerocaA U3 BeTOYUeK MOYeYHOrO HM MaTOUHBI 
cnuereHui. ViccseqopaHHAMH COBeTCKHX yueHbIx (1,7) ycCTaHOBJIeHO y4dacTH 
B HHHepBallMH AHYHHKOB TpyAHbIX H MOACHHUHDIX CeEfMeCHTOB CINMHHOFO MO3r 

Menee u3yyeHa HHHepBalluaA pa3sJIMUHbIX uacreH sHuHHKa. IlojaBustiome 
60JIbIIMHCTBO ABTOPOB HaXOMNT B AHYHHKE 3HAYMTEIbHOE KOJIMYCCTBO MAKOTHEI 

- HM O€3MAKOTHIX BOJIC 
KOH, KOTOpble HYT 
TOJIbKO T1O cocyjlaM, #i 
pacnpocrpaHsalwrca 
BHe CBA3H Cc locJlel 
HuMH. JlaHHbIe xe G 
HHHepBalluH OCHOBHb! 
CTpyKTyp SAHUHHKO 
(PoIHKYJIOB, %KeJITEI 
WM aTpeTHUeCKHX Ted), 
HaIHuHH WIM OTCYy? 
CTBHH B AMUYHMKAaX Tab 
TVIMO3HbIX = KJI€ETOK — 
IpOTHBOpeyMBbI. OH 
ucceloBaTesu (E 
CUHTaIOT, UTO HeEpBHB! 
BOJIOKHa MpOHHKalo 
TOJIbKO B COeAHHUTEII 
HOTKaHHYyIO OO60JI0UK 
(polIuKyIoB. BuytTp 
Puc. 1. Tlonupanenrusii Koumesoli nepsubii annapat B crpome POJWIMKyJIa B 3epHk 
AMuHMKa KoUKH. OO. 40, ox. 12% cTOH OOo0uKe HB OC 
JlacTH AWWeKIeTKH, 0 
MX MHeHHIO, HeEpBHBIX OKOHYAaHHH Her. JIpyrue (°,°) yxka3piBalor Ha HasuUP 
pa3BeTBJIeCHHH WM OKOHYAHHH HepBOB Tak2Ke H B COWMMKYIApPHOM 9mHTeIMI 
Pay apropos (1°,*,°) onvcbiBaeT HHHepBallHi0 2KeTHIX Ten. Hexoroppie xe, 
TOM 4HCJe HW COBpeMeHHble (“), B 2KeJITHIX TeIaX HepBoB He HaxosaT. IIpucy’ 
CTBHe TaHIVIMO3HbIX KJIeTOK OMMCaHO OJHHMM uccexoBaTenamu (1,4,4,°) u orpr 
Waetca Apyrumu (2°,”). 

Uro xe KacaeTca MHHEPBallH NOJOBHIX 9IEMCHTOB, TO XOTA y2KEe B MpOLO 
cromeTuu B Auccepramuu A. IT. Mopkosuruna, BbINOHeEHHOL NOX, pyKOBOACTBO 
A. C. Jlorena, ommcaHo, Kak HekKOTOpble HepBbl B AHUHHKe JOXOAAT AO NOOBEI 
KJleTOK, TEM HE MeHee, BONPOC STOT OCTaeTCHA elle HELOCTaTOUHO BbIACHeHHBIN 

B wacrosilel padore nocrapjena 3aaua H3y4HTb OCOOeHHOCTH HHHEpBalln 
AMYHUKOB B HOPMAJIbHbIX (PUB3HOOrMYeCKUX ycoBHAx. Marepuanom uccaex 
BaHuA CLYKMWIM AMYHUKH MJCKONMTAIOIMX YKMBOTHBIX (KOLeEK, COOaK, MOPCKH 
CBHHOK, OeJIbIX MbIWeH M KpbIC) pasHbIX BOSPaCTOB; AMYHHKU PuKcupoBalKe 
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12% weltitpanbHom dopmanune uiu xuAKocTH A®A x HMIIperHHpoOBaJIHCb 
SOTHOKUCJIBIM CepeOpom no Metoxy Tpoce — Busputopcxoro — Jlappeurbesa. 

Ham na6m0JeHua 1oka3aJiu, YTO B AMYHUKe MMEIOTCA MHOFOUNCIIeHHBIe KOH- 
€Bbl€ HEpBHble alimapaTbl. B Bopora AMYHMKa BMeCTe C KPOBCHOCHbIMM cocy- 
aMH BXOJUT Ooubioe YHCIO Ge3MAKOTHBIX HM MAKOTHBIX HEPBHbIX BOJIOKOH. 


Puc. 2. Konueppie pa3BeTBJIeHiaA HepBHBbIX BOJOKOH B KOpKOBOM 
em BewleCTBe AHYHHKa KOUWKH. O6. 40, ox. 12x 


TekoTopax uacTb BOMOKOH Her MO cocyaM, a OCHOBHaA Macca pa3BeTBVIAeTCH 
' MOSTOBOM H KOPKOBOM BellecTBe, OOpasyxA pacipocrpaHeHHble HepBHble cerH 
( pasHooOpasHble KOHIeBble anmapaTbl. MHHepBaluaA pa3vIMuHbIX uacTeli ANMU- 
MKa B3anMocBA3saHa. JIOBObHO UYaCTO MOXKHO OTMETHTh MOJIMBaJIeHTHOCTh 
HHepBalluu, KOPa OT OAHOTO HeEPBHOFO BOJOKOHMa TEPMHHAIN ULYT K pasJHy- 
‘bIM TKAHEBHIM OOpas0BaHHsAM. Tak, OT COCYIMCTbIX H€PBOB KOHI[eBble pa3BeT- 
JIGHHA YaCTO HallpaBJIAIOTCA B CTPOMY, K 2KeJITDIM H aTpeTH¥YeCKHM TeaM, 
TakoxKe WK *ouuKyaM (puc. 1). gait 
 B ayBeHTHUHH KPOBeCHOCHBIX COCYJOB AMYHHKA MpeoOslalawr MpooJIbuble 
e€pBHble BOJIOKHAa, B CpeJHeM cuIOe — WupkyviapHble. B creHkax KPOBeCHOCHBIX 
OcyOB M OKOJIO HUX YACTO BIABAIOTCH CBOOOMHBIE TEPMHHAJH, a Take HEPB- 
ible OKOHUAHHA B Buje MeTeseK, MYPOBOK, KOOO4eK UH KJIYOOUKOB HU HHKAMCYJIM- 
\OBaAHHble TebiUa. CBOOOAHbIC KOHUEBbIe BETOUKH B pxAe culyuaeB OOHapyXKeHbl 
|B SHAOTeMMU COCyAOB pa3MYHOrO KalHOpa. 

B o61acTH BOpOT HJIH B MO3FOBOM BelllecTBe pacioularaorca HepBHble KJIeTKH 
HTPpaMypaJIbHOrO TaHrVIMA, HaIWMuHe KOTOPOrO YYHTHIBAeTCH elle He BCeEMH HC- 
menopaTeiamu. TauriMv COCTOSAT H3 MYJIBTHMOJAPHBIX KJIeTOK C THIMUYHbIMHU 
Y3bIPeCBUAHBIMN A paMu HW XOPOWO BbIPaKeHHBIM A PbIUKOM. HepBuble KeTKH 
@kaT Kak rpyllaMu, TaK H B OAMHOUKY, OObIYHO TO XOAY HEPBHBIX CTBOJIOB. 
ACTIOJOXKCHHe HEPBHbIX KJI€TOK NOBep2xKeHO OOIbIUHMM BapHalluamM. Y HeKOTO- 
bIX X2KMBOTHHIX LPaHPIHO3HbIe KJICTKH pacMOJlaraloTCA B OpboKeHke AMHYHHKA 
0 xomly cocyucTo-HepBHoro myuKa. Hepsuble KeTKH HaxOJATCH HM B OOMACTH 
MUHUKOBOH CeTH, KOTOPaH OOHJIbHO HHHeEPBUpye!ca. 

MuyorounceHHble HEpBb! PasBeTBJIAIOTCA WH OKAHYMBAIOTCA B CTPOMe AHUHH- 
a. OTJeJIbHbIe CKOMJICHHA HHTePCTHUMaJIbHbIX KJICTOK B KOPKOBOM H B MOS8TO- 
OM BelILeCTBE OMIeTaIOTCA OCOOeCHHO GOJIbUIHMM KOJIMYeCTBOM TOHUAMLIMX HepB- 
bIX BoOKOHeI. M3 crpoMbl BOMOKOHWa NMOAXOMAT K 3a4¥aTKOBOMY 3IIMTeJIHIO. 
} CTPOMe HepBHbIe BOJOKOHIa MHOra HMeWT MO CBOeMy XOAy BapHKOSHOCTH 
| OKAHUMBAIOTCH MYrOBUAaTbIMH YTOVJILeHHAMH. 

Bowbuloh unTepec MpescraBsAeT MHHEpBallHA MOMOBbIX KeTOK. Hepsupie 
ONOKHA MOLXOLAT K Pa3BHBalollMMCA OBOIWMTaM UM BCTYNalOT C HHMH B TeCHeH- 
{H€ B3aHMOOTHOLICHHA. 
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IIpumopuasbuble (pouMKysbl, pacnoularaoulueca B MOBEPXHOCTHBIX CJIOS: 
KOPKOBOPO BeULeCTBA, ONJIeTAaIOTCA OOJIbIIHM KOJIM4ecTBOM TOHYAaHWINX HePBHBI: 
BOJIOKOHEL, KOTOpble OOpa3y!oT BOKPYyr HUX LWesble cern. HepBuble BOJIOKOHKK 
MHOFOKPaTHO BeTBATCA, IPOXOMAT B CTPOMe MeXy cbouuKYIAMU, Cpe KJeTO} 
(oIMKYIAPHOTO 9IMMTeJMS 
HM HemocpeACTBeHHO TO OBO 
wutamM. Ha opouuTax mpyH 
MOPAMaJIbHbIX  (POJWIMKYJO} 
BCTpeuaroTcA OObIYHO CBO 
6oqubIe TepMuHaH. Ilo xon 
nmocmeqHHX YacTO OTMedaloT 
CA BapHKO3HOCTH, a nHOrI 
KOHWeBbIe NeTeIbKH UM My 
TOBKH, KOHTaKTHp yioulue a 
MOcpeCTBeHHO C OBOLHTaM 
(puc. 3). Uacro Boxpyr mpH 
MOpAHaJIbHbIX COJJIHKYJIO 
BbIABJIAIOTCA KOHILCBbIe MIpk 
OopbI B Buse KucToUeK. Hep 
BHbIe BOJIOKOHIa B TaKH} 
clyyaax, Moqxoqa K dow 
JUKYJ1aM, MHOrOKpaTH 
paspeTBusiotca. Kontesei 
BeTOUKH IMpOXOAAT Mex]! 
Puc. 3. Heppxoe oKoHYaHHe Ha OBOWMTe AMYHHKA KOU- KJIETKAMH (POJWIMKYJIAPHOr 

KH. 06. 90, ox. 12x SIMTeIMA M HenocpescTBer 

HO MOMXOAAT K OBOLHTA! 

OKaHuMBaAch Ha HX. BeweycTBue 3HauHTebHOM BeIMUMHbI OBOMHTOB, KO 

TOpble, Kak IipaBHJIO, MOMafatoT Ha cpe3 yacTHUHO, TePpMHHaIH BURY 

Ha oOOoOIOUKe OBOWMTa B MJIOCKOCTH ‘5 H 

cpesa, Ha lepequeH WIM 3aHel Mo- 
BepXHOCTAX. 

OueHb 4acTO K OMHOMy MpHMopsn- 
aJIbHOMY WJIM pacTylleMy dommuKkyy 
NOAXOMAT WM OKAaHUYMBAaIOTCH Ha HeM, 
KOHTaKTHpyA C MOJOBbIMA KJIeTKaMH, 
cpa3y HeCKOIbKO HepBHBIX BeTOUeK. 

-C poctoM (ouWIMKYJIOB B HAX yBeH- 
YABaeTCA KOJIMYECTBO HEPBHBIX BOJIOKOH. 
Tlocmequue cTaHoBsATcaA rpyOee, KYyCTO- 
BUHO pa3BeTBJIAIOTCA B COCIMHUTEJIb- 
HOW TKAHH BOKpyr *ouukysa, B cos- 
JIMKYIAPHOM SIMTeIMH HB pAe csy- 
yaeB MOLXOMAT HeNOCpeCTBeHHO K OBO- 
wutaM. TepMMHaJIbHble BOJOKOHIa Ya- 
ie MMelOT BapHKO3HOCTH HM OKaHUH- 
BaloTCA MYFOBYaTHIMH YyTOJULeHHAMU 
(puc. 4). 

B creHKax rpaaoBbix My3bIpbKOB 
HepBHble BOJIOKHA BETBATCA, 3HAUHTEeJIb- 
HO HCTOHWAIOTCA HW 3aKaHUHBAaIOTCA B 
COCMHUTEIbHOTKaHHOH o6on0"Ke HU 
(bOMIAKYJIApPHOM suuTemuN. Ha wexotro- Puc. 4. Konyespie paspeTBuieHHa HepBHBl 
pbIX MpelapataX HepBHbIe BOMOKOHTa POOKOH B pacnyniem TS: CO 
BBIABJICHbI B OONACTH sAWeHOcHorO G6y- RS | 
ropka HW oBownTa. JJoBoIbHO 4YacTO MOXKHO MpocequTb, uTO HepBHbIe BOJIOK! 
Ha, KOTOpble OOpa3yl0oT OKOHYAHUA Ha OBOWNTAX, MOCbWIaloT TepMUHAaH H HI 
Ke€TKM POJWIMKYMAPHOFO SIMTeIMA, a HHOa WarxKke B CTPOMy HM Ha COCysHI. | 
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_ Taka” nomnBasleHTHOcTb HHHepBallun ocoGeHHO MO_uepKUBaer TeCHYIO B3aH- 
(0CBASb PAaSBUBAIONUXCA MOMOBLIX KJIETOK C Pa3/IMYHbIMH TKAaHSMM OpraHH3na. 
3MecTe C TeM S3HAUHTeIbHbIM MHTepec MpemcraBaser HaMuNe Ha HEKOTOPBIX 
(OJIOBBIX KJI€TKAX CPasy HECKOJIbKUX KOHIEBBIX allMapaTOB OT pasHbIX HePBHBIX 
TBOJIOB. 

_ Unorga Heppubie BonoKOHIa MpoxosaT, pa3sBerBIAIOTCA H OKaHUHBaloTCA 
} ATPeTHUECKUX POMIUKyaxX, KOHTAKTUPys C ereHepaTHBHO H3MeHeHHBIMU OBO- 
\uTaMn. 

MuorounceHHble HEpBHbIe BOJOKOHILA BHIABJIAIOTCA B COCAMHUTENbHON TKa- 
IM BOKPYY XKeJITHIX H aTpeTHueCKNX Te. OHH MHOFOKPaTHO BETBATCA H UAaCTHUHO 
)KAHYMBAIOTCA B CTpoMe. OcHOBHasd Macca BOJIOKOHEML MpOxo_UT B xKETHIE 
I ATpeTHYCCKHE Tesla H PasBeTBAeCTCA MEK Iy KeTKaMH, OOpasysA BapHKOSHOCTH 
I KOHIeBbIe NyroskuH. OcoOeHHO OTYeTINBO KOHUeBble alNaparbl B KETLIX Teax 
SBIABJIAIOTCA B KOHIWe NepHofa pacieera M pu oOpaTHom pasBuTun. Hepsusie 
30JIOKOHIa MH KOHIeBbIe MPHOOpbI pacnowlaraioTcsd M B CTeEHKAX COCYJOB 2Ke/THIX 
I aTpeTHueCKHX Ted. 
 Hanwune B AMYHHKe pa3IMUHBIX KOHIeBbIX HepBHbIX alMapaToB, MHOrHe 
13 KOTOPbIX NO CTPOCHHIO ABJIAIOTCA THMMYHEIMH pellenTopaMu, 3acJly2KHBaIOT 
3HHMAHHA B CBA3H C yYeHHemM OO HHTepollenuun. 

_ YeranopienHe pasHoodpasHbix KOHILeBbIX ammapaTOB B AMYHHKe TOBOPUT 
) HaJIM4HH TeECHOrO KOHTaKTa HepBHOM CHCTeMbI CO BCeEMH 3/IEMeHTaMH ToHaJDl. 


| Psa3aHcKHH Me€QMUMHCKMM MHCTHTYT Tlocrynusto 
um. VW. II. Tasnosa 3 II 1958 
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PHCTOAOLE 


A. M. PACTBOPOBA 


K BOMPOCY OB MHHEPBAI[HH CEMEHHHKA MJIEK ONMTAFOUINX 
i )KABOTHbIX 


(IIpedcmaeaen o axademuxom K. M. Botkoeoim 5 II 1958) 


[lpu usy4eHun pasBuTHsA M CTPpOeHHA pa3JIMUHbIX TKaHeH HM OPraHoB OoJbUIOE 
3HayeHHe HMeeT YCTAHOBJIEHHE HX B3aHMOCBA3H C HepBHOH cucTemoi. Uccmeno 
BaTeIM HeOMHOKpaTHO H3y4aIM MHHepBallwio MYy2KCKOrO MOJOBOrO meee 
Umeerca 3HauuTesIbHoe YNCJIO paOoT, NOCBALLEHHbIX BbIABJICHHIO HEPBHbIX CTPyK 
TYP B My2KCKOH MoOJOBOH xesese. OcobeHHO NOApoOHO HHHEpBallHio MY2KCKOl 
roHajpl u3syyan JI. A. 
Tumodees (1). Mm Ber 
ABJICHbI MAKOTHbIe 
6€3MAKOTHbIe HePBbi 
Kpome COCyJHCTBIY 
HeEPBOB, ABTOPOM Obl 
OmHCaHbl H CaMOcTOs 
T@JIbHO HyuHe HepB. 
HbIe CTBOJIMKH, OOpa 
3yIollue KOHI€Bbis 
HepBHble IMpHOoppl 
Me*KKaHaJIbIeBOH Coe: 
JMHUTCIbBHOH TKAaHH 
rycTble CIVIe€TCHHA BO: 
KPyl H3BHTbIX CeMeH 
HbIX KaHaJbleB. Payor 
uccyieqoBatenei 7,” 
OOHapyXeHbI  KOHILe 
Bble HepBHbIe mpH6e 
pbl B OOulacTH cKoTWe 
HHA  WHTePCTHIUMab 
HbIX KweToK Jletizura 
Puc. 1. OOsacTb BopoT ceMeHHUKa OeNOM MbILIM. CBo6oxHpie Jlopo.1bHO NOpoou 
ae eC mee eee rear 
' seoduaaHe: OKe 7, are umm. 90X HbIH MEXaBLSM Pasig 

HBIX CTPpyKTyp MYX 

CKOH roHaypl. Muor 
pexke OTMeuaJlOCb IIPOHHKHOBeHHEe HEPBHbIX BOJIOKOHEIL BHYTPb CeMeHHOFO Ké 
HaJlblla H pa3BeTBJIeHHe UX MexKAy KieTKaMM CepTOJIM HM NOJOBbIMH 93/1eMeHTA 
mu (*°). 

HecmotpaA Ha Oovlbiloe YHMCIO UCCeOBaHHH MO MHHepBallMH MYKCKUX To 
Hajl, BOMpoc O HaJIMYMH HeNOCcpesCTBeHHOH CBASH Pa3BUBalOUIMXCA MOJIOBbL 
KJI€TOK C HePpBHO CHCTeMOH He ABJIAeTCA OKOHUATEIbHO pa3spelleHHbimM. Ham 
W3y4alaCh MHHepBallMA CeCMCHHHKOB KOTOR, OeJIbIX KPbIC MH MblileH. Opraut 
OpaMcb OT XKMBOTHBIX pasIMuHOrO Bospacta. JIA MpHroToBJeHHA MUKpOCKC 
MMYeCKHX penapaToB NoJOBbIe Oprakbl Obwin B8ATHI OT 200 »xHBOTHHIX. [ona 
(bukcupoBamu B 12—15% pacrBope HelirpaibHoro PopMasuHa. Cpespl mpurc 
TOBIAIMCb Ha 3aMOpaxKMBaIOWleM MUKpoTOMe. JIA BbIABICHHS HepBHbIX CTpyk 
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yP TIPHMeHAAaCh HMIIpPerHallA AaSOTHOKUCJIbIM CepeOpom no Metogy Tpoce — 
WIblescKoro — JlaBpenrbesa. 

IIpu usyyenun MuKpocKonMueckux MpenapaToR MbI OOHapy2xKHIM OombuIOe 
OJIMYECTBO HEPBOB, B OCHOBHOM Oe3MAKOTHBIX, B Kalicyyle AMUKA, MO XOy coe- 
MHUTCIbHOTKAHHDIX MpocmoeK. OcoOeHHO OOHJIbHO HHHEpBUPYIOTCA KpoBeHoc- 
ble cocybl. Konuesble HepBHbIe lMpHOoppl 
DIABJICHbI B COCMHHTeIbHOH TKAaHH, omse- 
ajoulleHt COCYb, H B pa3JIMUHbIX COAX UX 
reHku. Ha puc. 1 u306paxena o6sacrTb BO- 
OT CeMeHHHKa Oe MbILUM Cc OObLIMM KO- 
MUeCTBOM KPOBeCHOCHHIX cocyfoB. B WeHT- 
aJIbHOH 4YaCTH PHCYHKa BHAHO OOHMIMe TOH- 
alHWHX HePBHBIX BOJIOKOHEIL MW KOHILCBBIX 
e€pBHbIX pHOopos. OTebHble TePMHHaJIb- 
ble BETOUKM HMeIOT BaPHKO3HbIe YTOJILLEHHA, 
(3rHObl U metan. B Bepxuei sacTu pucyHKa 
300paxKeH JMXOTOMHUeCKHHM KOHMeBOH HepB- 
[bid MpHOop B Tome CTeHKH apTepHu. Odpa- 
laeT Ha ceOA BHHMaHHe HepBHoe OKOHUAHHe 
-KOJIOOBHHbIM paclIMpeHveM B WeHTpe pu- Puc. 2. BereraTusuplit ranranii B 
yuKa. Llogo6uoro pola Heppubie oxonYaHHa SOUCY eno. OG A0oc 
BIABJICHbI HW B J pyrHxX yuacTKax OpraHa. es ae 

O6uIbHO HHHepBupyrotca OOoOUKH ceMeHHuKa. Mbl oOHapyxXuBaH pa3- 
[MuHOrO XapakTepa CBOOOJHbIe HEPpBHbIe OKOHYAHHA HM CeTeBHIHbIe pasBeTBe- 
iu. HegocraTouHO H3y4eHHbIM OCTaeTCA BONpoc O HaIMUHMM B CCMeCHHHKe HepB- 


Puc. 3. HeppHoe BosOKOHIe BHYTpH M3BUTOFO CeEMCHHUKAa KaHaJblla KOTAa. Ox. 10, 
06. umm. 90 


11x KneToK. Hamu B psjfe ClyyaeB, BbIABIAOCb CKOMJICHHe HEPBHbIX KJICTOK 
3 KANCYe MOJOLbIX HM MOJOBO3pebIX KOTOB (pH. 2). BompurmHcTBo HeHPpOHOB 
THOCHTCA K MYJIbTHMOMApHOMy TuMy. KuaerKH HeofMHaKOBbI NO pasmMepaM. 
3 HelipornasMe HeKOTOpbIX H3 HUX OOHapy2KeHbl TOHVAHIIMe HelipoduOpu- 
Ibl, Mepexofammue B oTpocTkKu. Heiponbr cHaOxKeHbl OTHOCHTCAbHO KPYITHbIMH 
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bILLUK 

sJ\paMH, B KOTOPbIX Ha o6uleM 6J1Ie {HOM Load pallet Lenina 
TOK, OOHAPyKUBa 

B raHriuax KpoMe HepBHbIX KJIeTOK, en 

HepBHBIX BOJIOKOH HM KOHILeBbIX HepBHBIX TIpHOOpoB MexKAy ksleTKa 


epXHOCTH. 
Oeste Ha ce6a BHUMaHHe OOMIMe HHHepBallMu oe stacey 
CTBOJIMKH HW UX pasBeTBJIeHHA, TOJOOHO Beepy, ee ee iarae es 
TKAHHbIM MpocsolkaM B TlyOb CeMeHHMKa H poner da! papier 
TYpbI NocnezHero. BplaBJeHbl HepBHble NpHOOph! B OO | 


Puc. 4. Ilyropuaroe HepBHoe OKOHYaHHe B 6a3aIbHOM CuIO0e H3BHTOFO 
ceMeHHOrO KaHasbua.,OK. 7, 06. 40 


J{o HacTosujero BpeMeHH TMposoxKaeT OOcy*KMaTbeA BOMpoc O KOHILeBbL 
He€pBHbIX MpHOopaxX BHYTPH H3BHTbIX C€MeHHBIX KaHaJIblleB. Ham Kaxkerca, ute 
HaJIMuHe MHHepBallMH CeEMeHHBIX KaHaJIblLleB, Pe HLeT pasBuTHe U POPMHPOBaHHK 
MY2KCKHX IIQJIOBbIX KJIETOK, He NoOfWex*KUT COMHeHHIO. TpylHOocTb 3ak104aeTC: 
B TOM, 4TO OObIUHAH MeTOAMKa CepeOpeHHA He BCerfa aeT NOMOMKUTEIbHbIE pe 
3ybTaTbl. Ha wax mpenapatax B psje ClyyaeB yavlocb BLIABHTb MPpOHHKHC 
BeHHe TOHUAHMIUMX HEPBHbIX BOJIOKOH BHYTPb H3BHTbIX Ce€MCHHBIX KaHaJIbILek 
Ha pue. 3 u300paxeH XO] TepMHHaJIbHOrO HepBHOFO BOJOKHAa BHYTPH CeMeHHOT 
KaHablla. IIpotiyqa uepes coOcTBeHHyIO OGON0UKY, HepBHad BeTOUKA, TO HOrp) 
*KaCb BIVIyOb, TO BbIXOAA OIM2Ke K NMOBEPXHOCTH, OrMOaeT PacnoOMKeHHble H 
ee IYTH pasBUBalOlHecA MOJIOBbIC KIETKH H CBOOOJHO 3aKaHUMBaeTcaA B Oa3ail 
HOM CjlO€ KaHaJIblla MeKAy NOJOBLIMH HW (OJWJIMKYAAPHbIMH KeTKaMH. 

Ha pne. 4 TakxKe Noka3aHa HHHeEpBall4A M3BHTOTO CeMeHHOrO KaHasbila. H 
pHcyHkKe BUJeH MepepesaHHbI HeEPpBHbIM CTBOJIMK, OT KOTOPOFO OTAeNAeTCA TO! 
Kad BeTOUKAa HM CTesleTCA CHaYasla NO MOBepXHOCTH apTepHu. SaTem TepMuHa 
Hoe BOJIOKOHIe BbIXOJMT B MeXKYTOUHYIO TKaHb, OrHOaeT KPOBeHOCHHIM cocy, 
nepecekaeT ero WH NorpyxkaercaA B riyOx%Ke pacnoOKeHHbIM U3SBHTOH CeMeHHC 
KaHalell, Pe H 3akaHuMBaercaA B OasasIbHOM Coe mocemtHero. Mp HaGsiofas 
KapTHHbI NOJMBaIeHTHOM MHHepBallWH, HaJIMuHe KOTOPOH yKa3blBaeT Ha TeCHe 
IyIO B3AHMOCBA3b BCeX TKAHEBLIX CTPYKTYP MY2KCKOH ToHa/bl. 

H3yyaad MHHepBalMOHHbIH MeXaHH3M MYKCKUX TOHAa MOJIOMbIX HW NOMOBO3p 
JIbIX 2XHBOTHBIX, MbI OOpalijasIM BHHMaHHe Ha CTpoeHHe HepBHBIX BoOKOH. JL 
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JIbHO “aCTO B CCMCHHHKAX HeMOJIOBOSPeuIbIX YKHBOTHBIX OOHAPYyKUBaJICh- 
PBHbI€ OTPOCTKH C BapHKO3HbIMM YTOJIMeCHHAMH, TOra Kak MOJOOHbIe KapTH- 
1 ABJIAJIMCb UCKJIOUCHHEM B CEMCHHHKAaX MOJIOBO8PeJIbIX KOTOB.O TO, BEPOATHO, 
A3aHO C OOJIbIei PeaKTHBHOCTbIO HepBHBIX CTPYKTYP MOJIOILIX IKHBOTHBIX. 

Takum o6pa30M, MYy2KCKHe TOHaJ[bl MJICKOMMTAIOWINX XKMBOTHBIX CHaOxKeHbI 
JIbIUMM KOJIMYECTBOM HeEPBOB, HX pa3BeTBJICHHH H KOHIEBLIX HePBHBIX MIpH- 
pos. OOuIbHO MHHEpBUpyloTcaA OGOJOUKH CeMeHHUKa WH KpOBeHOCHBIe COC LEI. 
{OXKECTBO CBOOOMHBIX HEPBHBIX OKOHUAHHIi, KOJIOOBUAHEIX yTOMMeHHH HW HepB-- 
IX CeTeli BLIABJICHO B MEKKaAHAabIeEBOK COeAMHUTebHOM TKAHM, BOKPYyr U3BH- 
X C€MCHHBIX KaHaJIblleB HM B COOCTBeEHHOH OOos0UKe NocaemHero. IIponuKHoBe- 
€ H€PBHBIX OTPOCTKOB BHYTPb H3BHTOFO CeEMeHHOTO KaHasiblla HU OOpasoBaHue 
1M KOHWeEBOrO HEPBHO"O allNapaTa yKa3blBaeT Ha HaslM4ne HelocpeCTBeHHOrO: 
HTaKTa Pa3BUBalOUlMXCA MOJIOBbIX KJICETOK C HepBHOH CHCTeMOH. 


Pa3anckHH MeMIMHCKHH MHCTUTYT Tloctynuao 
um. HM. I]. Mapnosa 5 II 1958 


UMTHPOBAHHAS JIMTEPATYPA 


1. A. Tumogees, O6 okonyaHusx HeEpBOB B My2KCKHX NOMOBbIX OpraHaxX MJIeKOMH- 
OWlMX H ueoBeKa, Kasanb, 1896. 7 JI. I1uuec, Becru. s4f0Kpunom., 3, Ne 1 (1929). 
meines, Ra Matman, Zs. I. mikr.-anat..Forschs 912 (1927). 2 ASJI> Min k-e- 
in3e, [lepudepwueckue HepBHEIe NpHOOpbl My2XKCKMX BHYTPCHHUX MOJIOBbIX OpraHOB H UX: 
YYKTYPHbIe H3MeHeHHA MpH TyOepKysese, KangugatcKaa gucceptauua, TOnsucu, 1952. 
mibetzerich, Virchows Arch. f.. path. Anat., 42 (1868)... ®°G. Sclavunos, 
iat. Anz» 9 (1893). 


Jlokxaygn Akagemun nayx CCCP | 
1958. Tom 121, Ni 4 


THCTOJOTH, 
el 


10. JI. CYTYJIOB 


MHHEPBALLWA 3SMEHAUMAJIBHOM OBOJIOUKH DKEJIYOUKOB | 
rOoJIOBHOrO MO3SrA YEJIOBEKA | 


(IT pedcmaeaexo axademuxom K. M. Botkoeoim 5 II 1958) 


Bompocbl crpoeHust 3IeHIMMaIbHOH OOOOUKH yxKe aBHO MHTepecoBal 
‘MHOTHX HcceqoBaTenel. OTOT uHTepec OOYcJIOBeH TEM, YTO STICHIHMa BBICT! 
laeT BHYTPCHHIOIO NOBepXHOCTb YToOJIOBHOrO MOsra, OTpaHHuMBad BeilecTi 
Mo3ra OT COJepxKHMOFO 2%XKeJyLOUKOB. 

OJHUMM 43 TepBbIX OMNMCaIM BbICTHKY MoOmocTeli roMOBHOrO Mosra MJleK\ 
muTaiomux WH Ilypkunbe u Banenrun (?,*). BnocmeycTBuu 3meHquMa u3y4asa 
OoulbluoH rpynmon yuenpx (* 14). Oco6o Hayo ormeruTb padotn B. 1. Pye 
Kuna (7), E. Armypa (1°). Crpoenue BbICTHIKH (COCTOHT JIM OHA TOJbKO Y3 OHI 
TO CIO SMUTEIUA HIM OOpas0BaHa H3 KaKOH-TO OCO6OH OOoONOUKH) TO*Re HeoTH 
KpaTHO oOcy2Kaslocb B suTepatype (2? 44). JI. JI. Banuuxos (1°) B sadopatop 
B. K. Beneukoro paccMaTpuBaeT 9MeHIMMy Kak OpraH, MMeIOULMM COM 
-crpoeHue. Ilo ero 2aHHbIM, STIeH,MMHaA BbICTHIKa BKJIOUaeT B CeO TPH CIO 
a) 9NeHUMHbIM INNTeIMH, 6) CpelHHH CON, CoMepxaLU OobuI0e KOMHMUeCT 
TVIMO3HBIX BOJIOKOH, COCYOB, H€PBHbIX OTPOCTKOB, KJI€TOK MaKpO- HW MHKPOruw 
HM B) NOrpaHwvyHyiO MeMOpaHy M3 Ce€TH PeTHKYJIAPHbIX BOJIOKOH. 

B cBa3v C TeM, UTO INeCHIMMabHad OCONOUKAa OOpasyeT BHYTPeCHHIOIO NOBep 
HOCTb POJOBHOTO MOSTa, UPe3sBbIUaHHO BaxKHOM ABJIAeTCA He pellleHHad JO HA 
‘TOAULEO BPeMeHH MpoOMeMa MHHEPBallMM SMeHAUMbI, XOTA B STOM HallpaButeH! 
HW UMeeTCH pA UccueqoBaHHu. B sneHuMe TOMOBHOTO MO3ra XKHBOTHBIX HM Yel 
BeKa OMMCaHbl HepBHble BoTOKHa (13,1> 7°), B smeH]MMe Ke IeHTPasIbHOrO KaHa 
‘CHMHHOFO MO38ra He€KOTOPBIX 2XHMBOTHBIX OOHAPyXeHbI HapsAy C BOMOKHaMH 
HepBHble KsleTKH (1%,16,71, 22). 

Llembio Halllero HccleqOBaHHA ABHJIOCb H3yUeHHe HEPBHbIX BOJIOKOH HW Hew 
HbIX OKOHYAHMM STeCHAMMaJIbHOM BbICTHJIKM 2KeIYIOUKOB POJIOBHOTO Mo3ra Ue! 
Beka. [JoqBeprHyTbl H3yYeHHIO 3TeHIMMaJIbHbIe OGOMOUKH TOJOBHOTO MO3il 
B3ATbIe OT TPyNOB 26 B3pPOCJIbIX MIOMeH, YMepulmMXx OT PasJIMUHBIX 3a00/1eBaH 
Wu oT 6 TpyNoB MpakTHyeCKH 3NOPOBbIX WOMeH, MOTMOMIMX OT Cy4AaHHbIx oa 
(Jia cpaBHeHHA WCMOIb30BaH TaK?Ke MO3P C€MM XKHBOTHBIX (co6ak). | 

Marepuan cuKcupopaca B 10—12% pactBope ctbopmamtuna 10—15 cyt 
u Oombine. Uccneqopanacb BbICTHIKa WWeCTH y4acTKOB 43 GoKoBbIX, III nu IV x 
Jtyqoukos. Mccneqopanne NpoBosuso0cb Ha CpesaX HM Ha WWICHOUHBIX Mpenapata 
TInenounble mpenaparhl ObWIM B3ATHI Kak Oosee yAOOHbIe AIA H3yYeHHA Ha 6O 
INOM IIpOTAxKeHHM HEPBHBIX BOJIOKOH STeHAMMBI. JIA BLIABJICHHA HeEpBHBIX 94 
M€HTOB MBI NONb30BaJIMCb HMMperHalMell a30THOKUCbIM CepeOpoM M0 MeT 
Tpoc — Bunpuosckoro — JlappeHTbeBa B pa3vIMUHbIX MONMUKANMAX. | 

IIpu MukpockonuMyecKkoM HcceloBaHHu OTMeUaIOTCA HEKOTOpPbIe OCOOCHHO 
B CTPOCHHH SMeHAMMbI pa3JIMUHBIX OTACIOB BEHTPHKYJAPHOH CHCTeMbI. Su 
MMaJIbHbIM STTeIMM MWpescrapneH kKyOM4eCKMMM, MeCTaMH yIVJIOULeHHb 
KJleTKaMM B OOKOBBIX *KeyOUKAX UW WHIM ApHyecko cbopmyr B III u B oGma 
mpa IV xenyqouKkos. TommHHa cyO9MMTeIMaIbHOrO COA TakxKe 3HaUNTeN 
Bapuupyer. HanOouee Bbipaxxen on B III u IV xenygoukax. Snenquma nep' 
Hero pora OokoBoro %*Kelylouka, MOoKpbiBaromlasa TouOBKY XBOCTaTOrO Ted 
MOUTH JIMWeHa cyOsTITemM a bHOTO COA, KOTOPbIM B 39TOM OTIeIe HMeeT ; 
OUeCHb Y3KOH CBeTOH MOOCKH. 
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B HeKOTOpBIX Clyuanx KeTKU STCHAMMHOTO SMMTeIMA MMeIOT peCHHUKH, 
€Hb peAKO HaM MpHXOAMOCb BUeTh OTXONAULMe OT Oa3aJIbHBIX KOHILOB KJle- 
K SIICHAMMBI YeOBeKa OTPOCTKH. Boviee yacTo pecHH4uKH Hi Oa3abHBIe oTpoct- 
[HaOOJaucb y coak. 

IIpu umnpernauun Ha HePBHbIe€ BOJOKHA CPe30B H3 pa3JIMYHbIX OTIENOB 2Ke- 
IOUKOBOH CHCTeMBI Co3qaercs, Ha NepBbIM BSA, Ipescrapsenue o GelHoctTu 
CHIMMbI HEPBHbIMH 9eMeHTaMH. ToubKO JleTasIbHoe u3y4yeHHe MH oOcOGeHHO 
MMCHEHMe MeTOMa MPHTOTOBIEHHA MJIOCKOCTHHIX IJICHOUHEIX MpelapaTos yOexK- 
eT Hac B OOpaTHom. IIpu u3syueHnu asneHaUMBI Ke YLOUKOB TOJOBHOrO Mo3ra 
JIOBeKa MbI He OOHAPYKUJIM HEPBHBIX KJICTOK, OMMCHIBACMBIX Pa3JIM4HbIMH aBTo- 
MH B SIICHAMMe IleHTpasIbHOrO KaHaJla Y HU3UIMX MO3BOHOUHLIX HM HEKOTOPbIX 
eKONMTaIOIMIMX. Heppubie BosOKHa pa3JIMUHbI 10 TOsMMHE, 10 IIPOTA2KeH- 


c. 4. OnenqumambHan o6onouKxa III x%e- Puce. 2. Kppuua wentpambuoro orgena 6oKoxo- 
mOuKa TOJOBHOTO Mo3sra YesoBeKa. Heps- ro xeyqouKa roJloBHOrO Mo3ra 4YeOBeKa. To- 
€ BOJOKHAa TepBoOH rpyMMbl BCyOsMMTeIM- TaJIbHbI MpenapaT. ToHKne HepBHBIe BOJIOKHA H 
bHOM CJIO€, MOMHHMAIOWNeCA WM OKAHYM- UX OKOHYAHHA Ha ypOBHE SMMTeMMAbHOPO CON. 
oujvecsa B amMTeIHH. Ox. 10, umm. 06. 90x Ox. 10, umm. 06. 90 x 


CTH, paclovlaraiorca Ha pa3HbIX yYpOBHAX 3MeHAMMHOH OOo0UKH. Onn He 
ste BCTPeyaloTCA B OJHHAKOBOM KOJIMUeCTBE. 

HepBuble BoJIOKHa STeHIMMaIbHOH OOOMOUKH MOXKHO pa3eIMTb Ha TPH 
ynmbl. K nepBol rpynne OTHOCATCA TOHKHE BOJIOKHA C OOJIbINMM KOJIMYeCTBOM 
OK MO UX XOjly, IIpOHHKaIollHe B XMeHAMMY 3 ModexKallleH MOsroBolt TKaHH. 
| MOMepeuHbIx CpesaxX BUHO, Kak NOX pa3JIMUHbIM YrJIOM K 3TCHAMMHOMY 9IH- 
1H10 MOAXOAAT TOHKWe HepBHble BOMOKOHIa. Uactb 43 HUX MposouxKaerca 

HeEKOTOPOM paCCTOAHHH MO, SMUTeIMeM, a 3aTCM OKaHUMBAeTCA WH MON 
ATeJIMeM WJIH B TOJIMLe erO Ha YpOBHe Aflep H axKe B HaltbawepHol oOnacTu 
ic. 1). PaccmaTpHBasd MvIeHOUHbIe MpenapaThl INCHAHMHOH OOOJOUKH, MOXKHO 
M€TUTb HeOOIbIUIOe KOJIMUeCTBO TOHKHX, H3BUTHIX, OOraTbIX YerKaMH HepB- 
X OTPOCTKOB B TOME IMe€HIHMHOTO sNUTeTHA (puc. 2). Stu BOMOKHA WIM 
<@HUMBAIOTCA CBOOOLHO, WIM OOpasyioT pa3svIMUHble KOHMeBbIe MpHOophl (Oyvia- 
3UJIHble YTOJIMCHHA, MYrOBKH, MerebKH). CyOanuTeiuadbHbl CoH MpoHH- 
{ OOJIbIUMM KOJIMYCCTBOM HePBHBIX BOJIOKOH, HAYUIMX Ha pasHOM rayOnne 
Opasyroulux rycryto ceTb. BoJIbuIMHCTBO H3 HX TOHKHEe, H3BHTHIe, C OOJIbINAM 
MUUeCTBOM 4eTOK (pric. 3). HepeaKo MoxHO HaliTH KOHUeBbIe NpHOophl, ware 
TO B BUe KOHIeBoro yTomueHuA (puc. 4). BonokHa, oOpa3yromlue ceTb, He 
ACTCA MIPOCMeEMHTh Ha OONbUIOM MpoTAxKeHnu. Onn mHO0 yXoAT B rilyOxe 
KallMe TKAHH WIM NOAHUMAaIOTCA K NOBEPXHOCTH JMeCHAHMHOLO SIMTeIHA. 
PBHbIe BOOKHAa MepBOl TpyMMbl BCTPeyaloTCA B OOJbIIOM KOJIMUeCTBE B 3IeH- 
we II] xenyfouKa, a Tak2Ke B OOACTH MEXKBEHTPHKYJIAPHBIX OTBEPCTHH UH Ja- 
JANIbHBIX OTJem0B IV xKelyqouKa. 

Cpasy xe TO], STIeHMMHBIM SIIMTeHeM UB TOME CyOSIIMTeHaIbHOTO C/O 
TOAHHO OOHAPYKUBAIOTCA Oomee ToOJICTHIe HepBHbIe BOOKHa (puc. 3). Onn 
‘YT HMeTb pefkve veTKooOpasHble B3AYTHA TO xoy oTpocrKa. Mx MoxKHO 
CELUTh Ha OYeHb OobIOM paccTosHuH. B OTfeIbHbIX MecTaX OHM HLT 
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yuKaMH. ITO XOpOulo BUAHO y KOPHA COCYAMCTOFO CIWeTeHHA B OOKOBBIX XKedl 
joukaX M Ha BepXHeM MO3roBoM Mapyce. TouicTble HepBHble BOJIOKHa BpacTa 
B SICH UMY H3 MATKOM MO3TOBOH OOOIOUKH B MecTaX BIAUHBaAHHA €eB MOJIOCTb MO 
TOBbIX 2KeyOuKoB. Bonpoc o BpacTraHuH B 9NeHAMMy HepBOB H3 MATKOM MOsP 
Bolt OOOJIOUKH HeOLHOKpaTHO TosHuMasicA B WuTepatype (?°,'’,”). ToscrH 
HepBHble BOJOKHAa, BOJIOKHa BTOpOh rpyMubl, MOryT Ha OOJIbILOM MpoTAKeHh 
HTH B CYOSTIMTeIHaIbHOM Cl0e, 3aTeEM TOCTeMeHHO MOAHUMAaTbCA HW Mpofol 
*KATbCA HeMOCpeACTBEHHO MOM SMeHAMMHEIM snuTennem. [Ip sToM HaOstoO,aer 
mlocrenleHHoe ux HcToHueHHve. Hexoropple 43 HUX NPOHHKAaloT B SMMTeIHH, P 
OHM OOpa3syloT OyaBoBHyAHbIe OKOHYAHHA. JIpyrad YacTb He BXOJMT B SIAT 
JIMaJIbHbIM WwiacT, a 8aKaHYMBaeTCA WIM HeNOCpefCTBeHHO MOL HAM WIM B TO} 
le CyOSMMTeMAaIbHOFO COA pasHOOOpasHbIMH KOHUeBLIMM MpHOopamu. Orzell| 
HbIe HeEPBHble BOJIOKHa Mepe CBOHM OKOHYAHHeEM HMeIOT paciliMpeHue, MOC, 
KOTOPOrFO HaGMOMaeTCH peskoe UCTOHYEHHEe OTPOCTKAa, O€3 KaKMX-JIMOO CJIO2KHH 
KOHIeBbIX OOpa30BaHHi. 

U3pelka MOKHO HaGJl0JaTb paseseHHe HEpBHOFO BOJIOKHAa Ha [Be BeETOUK 
BCKOPe 3aKaHUMBalOllHecA CBOOOAHO, YTOJIMEHHEM WIM B BULe HeOObIOH TF 
TeibKH. Uae Takoe pa3BeTBIeHHe HaOwOaeTcA y BOJIOKOH, HaXO/AULMX 
B S9TeCHIMMHOM anuTenuu. B cayuae, eCJIM pasBeTBJICHHe MpOHCXOLHT B CyO3I 
TeJIMaJIbHOM CIOe, TO OHA M3 BeTOUeK Cpa3sy Ke NOAHHMaeTCA K SITIO Ui 
HeM 3akaHunBaetca. JIpyrad BeTOUKAa MpoLo2xKaeTcA MOBOMIbHO ONTO H MOx 
oO6pa30BaTb KOHLUeBbIe HepBHble MPHOOPhI KaK B SMMTeIMM, TaK MW MO HUM. 
pakTepHO, 4TO B Me€CTaX Pa3BeTBJICHHA HePpBHOFO OTPOCTKa HaGuOMAaloTcA TI 
YFOJbHOM CPOpMbI YTOJMeHHA, HMMperHupylouweca cepeOpoM B OoJbiUlel ¢ 
meHH. 

HeoOxouMo OTMETHTb elle OJHY, TpeTbIO, rpynmy HepBoB, OOHapyxKHBaeM 
B 3TIeCHIHMe. OTO JOBOJIbHO TOJICTbIe IYYKH HEPBHbIX OTPOCTKOB, pa3sHOro Kall 
pa, IipoHuKaloulve B SMeHAMMY H3 NosexKalllero MO3roOBOrO BelllecTBa, MPO? 
JAmIMe B TOJIMLe BbICTHJIKH HeEKOTOPOe paccTOAHHe M 3aTeM MOKHJarwonlHe 
Hukakux OTBeTBJICHHH H OKOHYAHHH 9THX BOJIOKOH MbI He Bunemu. Ha mater 
HbIX ipelapaTax OHM pacnouOx*KeHbl Goee WIM MeHee MapasembHO. Ocober 
MHOFO HX B SMeHIHMe KpbILLH WeHTpaJIbHOH “acTH OOKOBBIX %*KeyOUKos (F 
MOSOJIHCTBIM TeJIOM), B 3afHeM pore B OOJlaCTH NTHUbeH WIMOpbI, B OOMacTH 
mua IV xenyyouxa. Ilo Bcefi BeposTHOCTH, OHH HeNOcpesCTBeHHOrO OTHOLMeH 
K HHHepBallWH STIeCHJHMbI %KeyYOUKOB He HMeIOT MH ABJIAIOTCA WIM KOMMHE 
PaJIbHbIMH WIM xe BOJIOKHAMH MpPOBOAAMIMX yTeH, MpHserawuux K moBef. 
HOCTH 2KeJIYOUKOB. | 

Uo xe KacaeTCA 3HaYeCHHA HEPBOB MH KOHIeBLIX MpHOopoB, OOHapyxXKHB. 
MBIX B SI€HIMMAaJIbHOH OOOOUKe, TO HeEOMHOKpaTHO BbICKa3bIBaMCbh mpels 
JIO*KeHHA OO yUAaCTHH STeHIMMBI B perenunu (13,15,19 18), | 

Beraer Bompoc 06 OlleHKe YeTOK Y ONMCbIBAeMbIX HEPBHbIX BOJIOKOH 2M 
umpl. UerkooOpa3Hble B3LyTHA OOHAPyxKUBaJIHCb HAMM MOCTOAHHO BO BC 
M3yUeHHBIX cyuaax. Kak mpaBuso, YeTKH IpHMepHO OfHOM BeIHUNHEI ] 
BHJIbHOH OBA@JIbHO-BbLITAHYTOH (bopMpl. IlocrosucTBo BbIABIIeCHHA B HaTOJOl 
ueCKH HeH3MeHeHHOH BHICTHIKe MOSTOBBIX MOJOCTeH, MpaBHJIbHOCTb CbopMbI HU ’ 
4TO OHH OOHAPy2KUBaIOTCA Ha MpelapaTax, OOpaOoTaHHbIX pa3HbIMH crocot 
MH, MNO3BOACT 3aKJIIOUMTb, YTO YETKOOOPA3HOCTh, BAPHKOSHOCTD ecTb CBOHCT 
MpHcymlee HepBaM 9MeHAMMbI. B STOM OTHOMCHHHM HalliM JaHHble cormacyto7 
c MHeHuem IT. E. Cuecapesa, onucaBiero BapHKO3HOro Bua HepBHbIe BOOK 
B KPaeBbIX CJIOAX MOSPOBbIX MOBepXHOCcTeH yemoBeKa (7°). 

Takum oOpasoM, SIeHMMa, BbICTHIad BHYTPCHHIOIO MOBEPXHOCTb MOSroB 
NOOCTeH, ABIAeTCA CBOeCOOpasHOl OrpaHHuMBarlolleli MeMOpaHol mMexkKiy 
MeCTBOM MOSTa HM COfep2xKHMBIM MOSrOBbIX %*eTyLouKoB. Hepsuptit anna] 
STIEHIMMbI NpelcTaBJIeH HepBHBIMM BOJOKHaMU JBYX THMOB H UX MHOToUNcs 
HbIMH H MHOrooOpa3HbIMM OKOHYAHHAMH. TOHKMe HepBHble OTPOCTKH C GOUbIL 
KOJIMYeCTBOM YeTOK, OOpasyloulMe YycTHle CYyOINHTeMaIbHble cnleTeHHA 
OYeCBUAHO, IeHTPalbHOro MpoucxoxjenuA. HepBuble BouOKHa BTOporo TI 
BpacTalor B SIIeCHMMy H3 MATKOHM MO3roBol O6onoUKH. Hanuuue xopomio pa3 
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Puc. 3. Bpictuika OoKoBoro KesyOuKa TOMOBHOTO MO3ra 4ew0- 

Beka. ToTaJIbHblli MpenapaT. CyOsnuTeMaibHand CeTb TOHKHX HepB- 

HbIX BOJIOKOH MepBOH PpylMbl H TOJCTLIC JJIMHHbI€ BOMOKHA BTOpoli 
rpynnp. Ox. 10, 06. 20 x 


Pune. 4. Konuesol HepBHblt anmapaT B 

CyOSIIMTeIHaIbHOM CJIO€ 9TCHAHMbI Me- 

pequero pora OoKoBoro xedlyouKa. 
Ox. 10, umm. 06. 90 x 


AH, Tt. 121, Ne 4, CyTysoB 


‘0 HepBHOrO allMapaTa MOsBOJIAeT CeaTb BbIBOL O pellenTOpHol cbyHKunH 
HUME. MoxHo mpeqnonoxuTb, 4TO MHOFOUHCeHHbIe HM MHOrooOpasHble 
JBHBIC OKOHYAHUA MpPMHMMAIOT yyacTHe B perucTpallMH KOJIMUeCTBa HM CocTaBa 


26 pO-CIMHaJIbHOM 2KUIKOCTH, B pery/I ALM Mpoueccos ee NpoyKUWMH H pesopo- 
i. 


Ps3aHncku MeQMUMHCKMi HHCTHTYT Tlocrynuao 
um. M. II. Tlasaopa 3 II 1958 
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Jlokuagn Akagemuun nayk CCCP 
1958. Tom 121, Ni 4 


TEHETHS 


B. C. KHPIIMUYHNK OB 


PFEHETHYECKHE METOAbI HVHAMBUAYAJIBHOrO OTBOPA 
B KAPHOBOACTBE 


(II1pedcmaeazexo akxademukom H. H. Imaaveaysenom 18 IV 1958) 


Pa6ora lo co3aHuio CeBepHOH rHOpuAHOK MOpoAb Kapna, Hayataw B 19497 
IIpOW3BOMMIaCb NYTeM CesIeKUMM THOpHAOB KyJIbTYpHOrO Kaplia C XONOLOYCTOw 
UMBbIM AMYpCKUM ca3aHoo (',”). B xofe paOorbl OKa3al0Ccb HeEOOXOJMMbIM IIpi) 
BeCTH OIMe€HKY MpousBoLNTeeH No KauecTBy noTomctTsBa. IlonbirKku Tako OMeHK 
IIpH CeI€KUHH Kapla leach paHee pblOoBoyamu Ky3semoli u TlomukceHoB bin 
HO BCIeCTBHeE MeTOAMYeCKNX TpyAHOcTeH He JlaJIM OTUETJIMBBIX pesyubTaTow 
B 2%KMBOTHOBOACTBE MpOBepKa MpOM3BOMNTeNeH MO MOTOMCTBY CTaJla B Mocdef 
Hee BPeMA BeCbMa BaxKHOH OTPacsIbio CeeKWMM. Oco6eHHO LIM pPOKOe MpHMeHeH? 
OHa HalllJla B C@JICKIMOHHOM padoTe C KPyMHbIM poraTbIM CKOTOM. Tak, B Kanal 
B 1954 r. no 70% KopoB onsOLOTBOpAOCb CNepMOH OT MpOBepeHHIX 10 MOTOS 
cTBy G6bIkoB (3). 

Tlepeyq Hamu cTosin Be 3ajaun: |. Bpicrpoe BbInBIeHHe HM OTOPaKOBKa pi 
H3BOANTeNeH, TeTePO3SHTOTHbIX NO HacylecTBeHHOMy dpakTopy s. IIpn Hamme 
JIBYX PeleCCHBHbIX TeHOB S Kaplbl H THOpUAbI OONaMaloT 3epKaJIbHbIM «pa3sOp 
CaHHbIM» UeLIYHHbIM MOKPOBOM; TaKHe pbIObI B YCOBHAX CeBepa CCCP 3Haui 
T@JIbHO OTCTAIOT MO CKOpOcTH pocTa HM %Xu3HeECMOCOOHOCTH OT UYellyHuaTbi. 
MMCIOULNX OHH WIM Ba JOMMHAHTHBIX dbakTopa S (*‘). 

2. Brl6op Wid WaibHeliwieH CeseKIMM MpOW3BOAUTeNel Cc HaMyuUlel Tex 
THMMYeECKH OOYCJIOBMCHHOH CKOPOCTbIO pocTa H %KH3HECMOCOGHOCTHIO. 

lisa pemenua neppok 3ayqaun B 1956—1957 rr. B Ponme (JlenunrpancKay 
oO.) ObWIH MpOBeeHbI MaccoBble aHaJIM3HpyIoulve CKpellHBaHHA MO THI: 
22 s3epKaJIbHble pasOpocaHHble Kapmibl (Ss) X gg YelllyHuaTbIe THOpUABI 3-i 
nmokoseHHa (SS natu Ss). 

Bcem caMiaM lpeqBapHTeIbHO ObIIO BBeeHO No 1—2 alleroHHpoBaHHbi 
runodusa casana. Uepes 14—20 uac. cnepMa coOupaacb B NepeHyMepoBaHHby 
MpOOupKH, Nocde vero pHlObl KeHMHMINCb. XpaHeHve CMepMbI MpoUsBosNOd 
mp Temmepatrype 0O—2° B reuenne 2—4 cyTok Jo co3speBaHua runodusnpoBak 
HbIX CaMOK. IIponsBoquTeIH NoCIe HHbBEKIMM COsepxKasUCb B CalKax. Y co! 
peBlleH CaMKH NOpWMA UKPbl CMeIIMBaJlacb CO CHepMOH oT OMpeseseHHoro CaN 
la H 3aTeM, Moce OOaBMeHHA BOAbI, pasMBaslacb Ha MapvieBble paMKH. Uepe 
10—15 wac. ukpa CHHMaslacb C paMOK CKaJIbleeM HM MHKYOMPOBaaCb B aKBe 
puyMax HW KpucraJMsatopax. JIMYMHKH BbIPAallMBaJHCb B AKBapHYMaX JO Nos! 
JieHHA YeulyH. B KauecTBe KOpMa ObIH HCHOMb30BaHbI HeMATOJbI, OMTOXeTH 
JIMUMHKM XHPOHOMH], HM 300NaHKTOH. r 

Mkpa kaxKoli camku Jenuiacb Ha 20—40 nopunit, qs mpoBepKu 131 camii 
3a 2 rojla ObI0 HCNOMb3OBaHO 5 CaMOK pa3OpocaHHoro Kapna. | 

Hccneqopanbl Obi JBe rpynmbl rHOpHAoB 3-ro NOKOIeHHA: Me K TH Hed 
H bl €, MOJYYeHHble MyTeM CKPellMBaHHA pbIO H3 JBYX M30JMPOBaHHbIX OTBO]OI 
M BOSBPaTH ble — pe3yibTaT OOpaTHorO CkpellMBaHHaA THOpHyoB 2-1 
NOKOJe@HHA C AMYPCKMMH CasaHaMH. Kak HM O*KHAaOCb, CpeAW MexKJINHeHHB) 
rHOpHAOB YCIO TOME3HTOTHIX CaMIOB cocTaBHlo oKoO 40%, Tora Kak | 
BOSBPaTHBIX OHO ObIIO OM3KHM K 90% (ra6n. 1). B noromcrBe rerepo3urorHb: 
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Ta6auuna 1 


yIbTAaTbI MpOBepKu YellyhuaTbIx rHOpuoB 3-ro MOKOJeHHA (caMUOB) Ha reTeposHroTHOCTE- 
(Ponma, 1956—1957) 


Yucno camuon Yucsl0 MaJIbKOB B MOTOMCTBE 
Mopoguas Tox Ton TreTe€POSHIrOTHBIX CaMILOB 
rpynna poxwk 7enuA nporepKi 
TOMO3H- reTepo3H- 
LOTHEIX TOTHEIX veulyHuaTbix | pasOpocaHHbix 
Mex mHe ube 1953 1956 32 At 991 993 
rHOpH bl 1953 1957 4 11 86 63 
1954 1957 1 5 36 46 
BCerOajaern oN o7 M43 1102 
BosspaTubie 1952 1956 3 4 33 20 
THOpH BI 1952 1957 15 3 33 37 
1953 1957 15 0 — — 
BOO ies 6 33 4 66 57 
Uroro... | ak el ae tT 1159 


KJIMHEWHBIX THOPHAOB YMCO YeUyiuaTbIX H pa3sOpocaHHbIX MaJIbKOB OKa3a- 
2b MOUTH paBHbiM (1:1). Ilo orjenbHbm cKpentuBaHHaAM 9TO COOTHOIIeHHE,. 
1akO, CHJIbHO BapbupoBaso. JLisa Gouee MHOTOUMCIeHHBIX nMoTOMcTB 1956 r. 
Halls, eCJIH €€ CBeECTH B KJaCCbl, HMeeM CJIeYIOULHH XapakTep: 


Kaacepi (% pas6pocaHHbIx) 20 30 40 50 60 70 80 Bcero 
Uucso moromctTs, %: 
HaOJIOJeCHHbIe JaHHbIe 0) LA Omyrraaecm eto fe vate ell imee ee 2n 54 400 
pacueTHble aHHbIe 0,4 He soy Weer Ae? We Wee 100 


Vismenunpocrh oka3aslacb HeCKOJIbKO OouIbIle, YeEM OH Aalocb. ITO, Bepo- 
10, OObACHAeTCHA CYWaHHbIM OTOOPOM MaJIbKOB, IIPeCHMYILeCTBeHHO KakOH- 
Jo OfHOH reHeTHYeCKOH FpynMbl, MpH MepwosuyecKOM YyMeHbINeHHH UYHCJa 
IbKOB B KaxKJOM akBapHyMe. 

CoorHomenve YvellyiuaTbIx H pas6pocaHHbIxX MasIbKoB B 1957 r. ObluIO HEMHO- 
CABHHYTO B CTOPOHY YelilyHuaTbIX, HO pasvIMUMe CTATHCTHYCCKH HEMOCTOBEPHO. 
B 1958 r. mpefmomaraerca 3aKOHYHTb NpOBepKy Ha YTerepO3HrOTHOCTb 
110B 3-rO MOKOJIeHHA MU MpoBecTH Takylo %e MpoBepky JIyYWHX CaMOK. ITO 
sBOJIMT K KOHILY roa HMeTb TOMO3HroTHOe No tpakTopy S MaTouHoe cTao H Ha- 
jaa c 1959 r. nomHOCTbIO H36aBHTbCA OT BbIILeMJICHHA HeKeATCIbHbIX Pa3- 
CAHHDIX FHOPUOB. 

Bropas u3 NepeuHCJIeHHBIX Bile 3aau paspeliiasacb MyTeM CoMocTaBeHuA 
Ta WM 2KM3HECHOCOOHOCTH MaJIbKOB, MOJIYYCHHIX OT Pa3JIMUHbIX NO Becy Mpo- 
omutenei. Ja neppow rpynnp onbiros B 1957 r. 6pwio BhIOpaHo 8 MpoBepeH- 
< Ha YOMO3HTOTHOCTb CaMI[OB MexKJIMHeMHEIX rHu6pHfos. Bce onn Obiwin 
eLNLCHBI C OMHOMH THOPHAHOH HepoOsCTBeHHOH CaMKOli W3 2-ro NOKOVJeHHA. 
JCMLMBAHHA TIPOH3BOMIMCb OJHOBPeMeHHO, C HCMONb3OBaHHeM MCKYCCTBEH- 
‘0 OMIOMOTBOPeHHA, MO MeTosuKe, onMCaHHOl Bbuue. IIpu cKpemluBaHusx, 
akxKe IPH HHKYOAWMH UKPbI M BbIpavlMBaHHA MaJIbKOB, MbI CTapaJIHCb CO3- 
b MaKCHMaJIbHO CXOJHble ycOBuaA Ja Bcex 8 noToMcTB. C WelbiIo yBesuue- 
[ JOCTOBEPHOCTH OMbITOB MpHMeHeHa Oblia 2- u 3-KpaTHaA MOBTOPHOCTD. 

B orHoOmeHHN pa3M4UMH 10 BbIKMBaeMOCTH pe3yJbTATH! ObLIH HeOCTaTOUHO 
Kkumu. Jlia 9MOpHOHaJIbHOrO MepHosla Hy2xKHAa eule Oomee THLaTeIbHO Mpoy- 
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‘MaHHad MeTOMKa CpaBHeHuA, B YaCTHOCTH, HEOOXOJMMO IIPHMeHATb 60JIb 
MOBTOpHocTH (He MeHee 4- H 5-KpaTHbIX). 

B oTHOWeHHH pa3iH4it MO pocTy OMNbITH! OKasaJIMCb Ooee yCreLIHbIM 
Buavale JIMUHHKM BbIpaMlUBaIMCh pasfebHO MpH OMHaAKOBOH MOTHOCT 
OMMHaKOBLIX TEMIepaTyPHbIX YCOBHAX H paBHOM KopMseHuu. McxofHoe uuc} 
JIMMHHOK B KaxKJIOM aKBapHyMe cocTaBsAO 125 mTykK, 3aTeM OHO MepHosuyec| 
(OMHOBpeMeHHO BO BCe€X AKBapHYMaX) YMeHbIlalocb U OblwIO NoBeweHo Bo 
uITykK. YpaBHMBanHe YHCa NpOWsBOLMOCh Yepes Kaxkfple 3 THA: ylanAy 
IIpH TOM BCerfa TOAbKO CaMble MeKMe M4HHKM. Bo Bcex Tpex oMmbiTax BbITe 
‘OCb CBOHM OBICTpbIM pocToM MoromcTBO oT camila Ne 52 (ra6m. 2), Meqne 
pOCJIM JIMYHHKU OT camioB NeNe 25, 27, 55 uv 88. Ilorometsa or ruOpuzoB NeNe ¢ 
83 u 58 3aHuManM mpomMexyTouHoe MecTo. Ilo3qHee HYHHKH ObLI nocarket 
-COBMECTHO (or 2 cKpellMBaHHi B OHH akBapHymM: 110 30—40 M4MHOK OT Kaka 
‘CKpellMBaHua). Cpeyyve Beca JIMYMHOK, CoflepxaluxcA BMecTe, ObWIM TOU! 
ypapHennl. JImuvHKH OT OMHOTO M3 CKpellMBaHHH MOMeYeHbI paMoakTHBH} 
KaJIbILMeM 10 paHee paspaOoTaHHol Meromuke (°,°). ! 

Kak moka3aH pe3ysbTaTbl ONbITOB (TaON. 2), B KaKMOM Nape rpynn JHuuBy 
‘OT CPaBHHBaeMbIX CKPelMBaHHH UeTKO BbIJeHMaCb CHOCOOHOCTbIO K 60 
‘ObICTpOMy pocTy ofHa. PasmM4NaA MexKy CKPel\MBaHHAMM COXpaHAJHCb 
BC€X TPeX IOBTOPHOCTAX, He3aBHCHMO OT TOrO, KakHe HMeHHO JIMYHHKU 6 
MOMeYeHBI pakuoKambivem. BeposTHocTb ci1yyaliHocTH pa3vIMuMA (ydHTbIE 
‘TPH MOBTOPHOCTH) He MpeBblilaeT LWIA CpaBHHBaeMbIX Map nMoTomcTs 0,05, i 
KaACh B OTICIbHBIX cyuaax (o Ne 27 u & Ne 55) no 0,03. Ilotomerso or cay 
Noe 52 coxpaHusio CBOe MpeHMYLecTBO (M10 CpaBHeHHIO C NOTOMCTBOM oT oO Ne 3 
B ocraibHbIX MNapax JIy4lIMMM oKa3asucb camitpl NeNe 83, 27 u 58. Cre 
‘CHJIbHO OTCTaBaIM JMUMHKH OT camila Ne 88. | 


Ta6auna 


PocT MHUMHOK OT pa3JIHUHbIX CaMUOB MeXKJIMHeHHbIX THOpHZ0B 3-ro NoKOeHHA — cpeLue 
Iipupocr 3a Bpema onpita (B mr) (Ponuta, 1957) 


Ne |i N31] oN 52 oO Ne 25 SB Ne 83 [ot NO 27/51 No 55) NO 58 
ombita | 1780 r, 2330 Yr. 1890 r. 1530 r. | 1720 r. | 1675 r. | 1675 r. 
Pa3yeubHoe 4 83,4 98,9 78,0 SMa | LAY tise |) tr @ 
BbIPalUuBaHHe 2 89,1 93,4 82,0 SOPOnE OO Wall EGO On ROORO) 
(12 VII— 9 VIII) 3 67,4 72,1 — — — — — 
CoBMeCTHOE BBI- 1-q mapa 2-A mapa 3-A Tapa 4-3 napa 
jpallluBaHue nonapam| 4 238* 250 ole 326 324 | 276* | 288* 
c MeyeHuem Ca*® 5 AW) 192% 218 237* | 221* | 182 | 168 
(9 VIII—1 IX) 6 118* 162 138 144* | 136* | 119 | 139* 


IIpuaMeuanne. 3BesqouKoh oTMeueHbI MpupocTel pbiO, MOMeYCHHDIX payMoKaubly 
HOJyKMPHbIM BbIJeeHbI HaMOOJbIIMe NPHPOCThI B KaxK JOM onbiTe. 


ConocTaBIAad POCT JIMYMHOK B HaLIMX OMbITaX, Mbl MOMKeEM COCTABUTb C 
AYIOWNH pAL CaMWOB, pacnoOAXMB UX MO CKOPOCTH pocTa MUMHOK, MomyueH 
oT HMX: Ne 52 — NoNe 27, 83, 58, 31 — NoNe 25, 55 — Ne 88. 

C wWesbio onpesleneHusd Hacmefyemocru Beca (cKOpocTu pocta) Obi BBIUHC! 
Hb KOSPPHUMEHTHI KOPPeNALMM Mex Ay BecOM NpousBOAUTeNeli (caMioB) u TI 
pOcTOM JH4HHOK. [1H Nepwoa pasfebHOFO BbIPalMBaHUA HCMOb3OBaHDI Cp| 
He MpPHpocTsl 10 AByM TepBbIM onbiraM. J.aa mepwofxa coBMecTHOrO BHIpallyl 
HHA pacueT KOPpeAMMM Clea MO CYMMapHBIM MpHpocraM BCeX JMUYHHOK OHM 
MPOWUCXO*KMeHHA BO BCeX Tpex NoBTopHocTaXx. YcOBUA cofepKaHUA UM KOPMY 
HHA B aKBapHyMaX Ka%KOrO M3 TPeX OMBITOB Ob OLMHAKOBEIMU, ITO jem 
IpaBOMOYHbIM TakOe CyMMUpoBaHne. JlocToBepHOCTh pa3sIMUMi B STOM cuy4l 
OfHaKO, MeHbIlle, Tak Kak MexKy OTJebHbIMM MapaMa akBapHyMoB Ob} 
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SHIA B MJIOTHOCTH HX 3aceseHHA AH4UMHKaMH. Koad puuneHThl KoppeaAluH 
a3aJIMCb PaBHbIMH: 1) AIA pagftebHOrO BbIpamiMBanusa: r= + 0,56 +0,24 
ac. 1); 2) ja coBMecTHoro Bbipa- 
Beans: f= + 0,27 + 0,32. e 
TobKO B TepBomM cyyae KOPpedA- — paq9 
A OKa8allacb CYIILeCTBeHHOH, HO H 
eCb OUMOKa O4eHb BemHKa. B ocHoB- 
M MOJIOXKUTEIbHaA KOPpesAWHA OOy- 
OBJIeHa YBEJIMYCHHbIM mpHpoctom su- 200 
HOK, MOJIYYeHHBIX OT OHOTO caMia- 
Kopyucta. Jia octTabHbIX mpous3- 
AuTeeH HUKaKOH 3aBHCHMOCTH ycTa- 
BUTb He yJlaeTcs. 
Cylf m0 XapakTepy KOppeAiHOH- 
M CBA3H, CTeleHb HacsesyemMocrTu 
OpocTH pocta rH6puyow wHesenuKa. 700 
Me€HTHPOBOUHO MBI onpeseisem Ko3p- 
IWHeHT HaCeyeMOCTH BeIHYHHOH m0- 
aka 20—30%; Wid TOUHOFO onpexe- — 45g9 
HMA HYKHBI MONOJHUTeIbHbIe Oomee 78 2 68 a) 4H me 
UHPHbIe OMBITEI. Cpednud nmpupocm Auswunok 
Pa6ore 1956 u 1957 rr. mosBosIOT pyc. 1. Koppennanus Mexny Becom pou: 
(MOUNTS, 4TO IIpH IMNOMOMH HMCKYC-  soguTenet ruOpufos 3-ro NoKo/eHua H MpH- 
€HHOTO OMJIOMOTBOPeCHHA MOKHO Op-  POCCTOM JIMYHHOK Mp pa3sfeAbHOM BbIpauu- 
as MaccOBY10 IIpoBepky rHOpu- Banu (Pomua, 1957) 
3 Ha TeTepO3HTOTHOCTb MO OCHOBHBIM 
VIECTBCHHBIM (PakTOpPaM, BJIMAIOULHM Ha VeWlyiuaTbi NOKpoB. Takas mpoBep- 
3HaUHTeIbHO YCKOPHeT CeIeKILHOHHY!0 pabory. 
VHckycceTpenHoe onsoxqoTBopeHie HM OCTaHOBKa aKBapHaJIbHbIX OMBbITOB 
OUYHbIM KOHTPOJIeEM Hal POCTOM JIMUMHOK JlaeT BOS3MOXKHOCTh MPOBECTH OLeHKY 
W3BOuTeNeH MO KayecTBy NoTOMcTBa. HansyuliuM MeTOJOM CpaBHeHHA CKO- 
‘TH POCTa ABMACTCA paslleMbHOe BbIPAlMBaHe BCeX MOTOMCTB MPH YC/OBUM 
TaTounolt (He MeHee 4eM 3-KpaTHOH) NoBTopHoctTH. Jia OeHKH %Ku3HECNOCOG- 
‘TH WKpbl HM JIMUMHOK TpeOyroTcs ele GoubuIHe NoBTopHocTH. B onbiTax coB- 
‘THOFO BbIPalllMBaHHA XOPOLIHe Pe3yJbTAaTh! aeT MeUeHHe JIMYMHOK pajluoak- 
HbIM KaJIbliHeM. 
Mexy CKopocTbi0 pocta Mpou3BosuTeseH H CKOPOCTbIO pocTta JIMYHHOK eCTb 
OMHeHHad KOppeAUHA, HO OHA HE BEJIMKA B CBA3H C HeEBbICOKOM Hacmeqye- 
‘TbIO 3TOFO BaxkHelilero CeseKIMOHHOTO MpH3Haka. OrueTiHBad 3ABHCHMOCTh 
IBJIACTCA TOJIbKO B OTHOIEHHH MPOM3BOANTeMeH, HaMOOee CHJIBHO pa3ssinyalo- 
CA [pyr oT Apyra no Becy. Orcioga cnefyeT, YTO MPH MpoBeyeHuH Mac- 
oro oT6opa cpequ rHOpHoB HeOOxOAHMO JOOHBaTbCA MAKCUMaJIbHOM MHTeH- 
HOCTH OTOOPa H OCTABATb Ha MIeEMA TOMbKO CaMbIX KPYMHBIX pbIO. 
VWngusnlyaibupii or6op B CemeKIMOHHOH paOoTe C KapmoM MOxer CTaTb 
JEKTHBHbIM JIMUIb MPH MOCTaHOBKe OOWHPHbIX H MeTOMMYECKUX TILaTebHO 
AYMAHHBIX OMBITOB. 
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S 
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Toxrsagn Akajylemun Hayk GCEeEek, 
1958. Tom 121, Ne 4 


MHKPOBHOJIOLHA 


M. H TAJINEBA 


BJIAAHHE ®AKTOPOB POCTA (BAKTEPHAJIbHbIX BHTAMHHOB) 
HA PA3BHTHE BHJOB BOTRYTIS B CBA3H C UX 
CHEWMAJIMN3AUHEM 


(ITpedemaeneno axademuxom H. B. Luyunoim 10 IV 1958) 


Jlurepatypa, MOcBAILeHHaA BJIMAHMIO PaKTOPoOB pocrta Ha pocr, pa3MHoxeHHe 
HW JipyPHe XKH3HEHHO BaxKHbIe Mpoueccbl y rpHOoB, WocTaTouHo oOmmpHa. U3 
BECTHO, 4TO OOJIbUIMHCTBO MULeMaIbHbIX TpHOOB MeHee HyKaerca B Canny 
PHaJIbHbIX BATaMHHax, 4emM pox «Ku (1). B cBowo ovepedb, NOTpeOHOCT B BE 
WeCTBAX JONOMHUTeIbHOTO MMTaHHA Yy TpHOoB-Mapa3suToB ropa3flo ocrpee? 
HexkelH y campodutos (*). [lepppie, TakHM OOpa30M, ABJIAIOTCA 3auacTyio reret 
POTPOHbIMH OpraHH3MaMH B OTHOIWICHHH OMpeeIeCHHbIX (pakKTOPOB pocta HII 
ux KoMmiekca. B kayectBe HavOomee HeEOOXOMMMBIX cbakTOpoB pocta Jia rpHo6e 
OTMe¥CHbI THAMMH, MHOSHT, OMOTHH, MMPMJOKCHH, HUKOTHHOBaA H inaHTOTeHOt 
Baa KucoTHI (4). OqHako 3a4acTyio OTMeuaIOT CTHMYyJIMpyroulee ecTBue ae | 
KOFO pOjla IpHpOAHbIX MpOLyKTOB Ha pa3sBuTHe rpHOos. OueBu HO, BbILIeHasBa 
Hble BellleCTBa JaJIeKO He HCuepmbIBaloT BCeX MOTpPeOHocTeli rpHOHoro OpraHi3M 
B KOMIMVI€KCe BeIeCTB JONOJHUTeMbHOrO MHTAHHA. DTO HanOosee FxapakTepHi 
JWI Mapa3uTHbIx rpHOos. K. T. Cyxopyxkopr (°,*) pacuiupseT nNoHATHe Berllec 
QONOHUTeIbHOrO MHTaHHA, yTOWHAeT UX 3HayeHWe B MMMYyHUTeTe pacTeHsi 
Mu (popMooOpa30BaTeJIbHbIX Mpoleccax y Napa3uTos. K KaTeropHH BellecTB JON 
HUTeIbHOFO NMTAHUA ABTOP OTHOCHT Take PAN TOKCHYCCKHX, AHTHOMOTHUECKY) 
BeHLeCTB, KOTOPble B Mpollecce NocTeneHHOTO MpHBbIKaHHA K HUM MMK poopraHuc 
Ma CTAHOBATCA AIA MocmeqHero HEOOXOAMMBIM NONOJHUTeIbHBIM (bakTOPOM pocta 

Craunep (°) cunraer, uro MOTPeOHOCTb B CilelMPuyeCKOM KOMIIIeKce (akTOPG 
poctTa, XapakTepH3ylollad KaxKUblii TaHHbIli BU, HMeeT cyry6o npucnoco6uteni 
Hoe 3HaueHHe. 

Xytuep (°,’) mpeqioxKM OnpeseATh MpHHadiexKHOCTH LWITaMMos (boTocHHTy 
3HpyIOUlMX OakTepHi K TOMY HH HHOMY BUY TOMbKO Ha OCHOBaHHH moTpet 
HOCTH JaHHOrO OpraHH3Ma B BHTaMHHaX, HaCTObKO OTYeTIMBO (puKcUpoBa 
WIA KaxKOrO BUa MOTPeOHOCTb B TOM HIM HHOM (bakTope pocta. 

B muilaHe BCero BbILIeH31OXCHHOTO HAM Ka3aJlOCb HHTePeCHbIM CpaBHUTesIby 
OxapakTepuH30BaTb Bub! Botrytis c TOUKM speHHA UX NOTPeOHOCTH B OTACIbHE 
(bakTopax pocTa HM B HX COBOKYMHOCTM B aBTO/M3aTaX U3 TKaHell pacTeHH| 
xo3ses. IloyueHHble B STOM OTHOMICHHM pa3M4HA MOM Obl ABHTCA HeKOT! 
PbIM JONOMHUTEIDHBIM KPHTepveM JIA Cy*KeHHA O CTeMeHH HX cnemas3atty 
M MapasuTuyeckoH akTMBHOCTH. Brpouem, corjacHoO MMelOULMMCcA sHTepaTy)) 
HbIM JaHHbIM, HM OHH 43 BuOB Botrytis He orHeceH K UMCy Ppu6oB c abcouid 
HOW MoTpeOuocThio B (bakTOpax pocta. l 

B npeqnpunatTerx ompirax Obi u3ytennt Botrytis allii Munn, B. anthi 
phila Bond., B. tulipae Lind u B. cinerea Pers. Kpome toro, Obi ucriou1b30Bal} 
canpodutnt Trichothecium roseum Link u Aspergillus versicolor (Vuill] 
Tiraboschi — rpv6bl-asTaronucTbl B OTHOLeHHU OomMbUIMHCTBa BuLOB Botryti 

B kauecTBe MHTAaTeIbHOM cCpelbl-cpboHa HCNOMb30BaaCb POKO30- acmiapati 
HoBad Cpela, OHa 2%e CLyKUIa HW KONTpoNeM. B ombirax UcHbITHIBAOCh WelicTBy 
THaMHHa, HHO3HTA, HAKOTHHOBOM, oIMeBOH KMCOT (HM AX COoBOKyNHOcTH | 
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+ B-anaHHH) 4, Kpome Toro, JelictBue avamusaTopoR H3 TKaHeli pacTeHHH-xo39eB 
Kaxkoro H3 H3y4aembIxX BuoB Botrytis. 

IIpu M3POTOBJCHHH Cpe C OakTepHaJIbHLIMM BUTAMHHAMH 3HAYeHHA KOHIeH- 
TpallH STUX BellecTB Obl HAMM TO3aMMCTBOBAHHI H3 BbILeyNOMAHYTOH CBOAKH 
JIvnam u Bapnert (') kak ontuMasbubie JviA CObUIMACTBA MULLEN as BHBIX rpu- 
Gos: THamuH 100 er/a, uEO3uT B-agjaHuH 5 Mr/, HAKOTHHOBaA u counepaa 
KHCIOTH! 5 pr/a. Apromu3aT WOOaBsaetca K cpeze B cooTHomeHHH |: 10 (no 
oObemy). ABTOMsaTHI LPHTOTaBIMBAINCh cmeLyIONLUM oOpa30M: JIMCTbA TIONbMa- 
Ha H KallyCTbl, JIYKOBHI[bI pemuaToro JlyKa WM 3eleHad Macca KpacHoro KsleBepa 
MOPO3Hb HSMeJIbYaJINCb Ha MaACOpyOKe. K nowyueHHOH Macce 2O6aBIANacb BOMa 
B cooTHoWeHHH 1:1, o6apnanca xsopodopM, HM MaTepHan B MAOTHO 
SaKPHITOH CKJIAHKe CTaBHJIch Ha aprouu3. Ilo npoxoxyeHuu aBTomusa (YTO 
yCTaHaBJIMBaJIOCh NO yBesIMYeHHIO COepXaHHA B HEM AMMHHOLO a30Ta) MaTepHal 
OTHHALTPOBAICA H ObWI FOTOB JIA yloTpe6enusA (B Bue dunbTpata!). pH Bcex 
BapWaHTOB CpeAbl NPHBOANIOCh K 3HayeHuIO 6,0. 

OnbiTbl cTaBuJINCb B SpseHMeHepoBCKHX KosGax eMKocTbIO 250 ma, B18 moB- 
TOPHOCTAX NO KaKJOMY U3 BapMaHToR cpesbl. CrepHin3zaluA Cpey MpoBosusach 
poouo, B annaparte Koxa. J\nurenbuocrb KyJIbTYpbI KaxK Oro U3 rpu6oB cocTaB- 
giana 15 cyToK. 
| Ilo xoqy Kaxkgoro onbira npousBozumuch crefyroulMe onpemenenua: 1) ca- 
Xap B KyJbTypasbHOM wuKOcTH (No Beptpany), 2) cyxol Bec Mullet, 3) op- 
‘TaHHuecKoe BeIeCTBO B MHILeIHH, 4) OOM a30T B MHIesMH (MeTOJOM Makpo- 
Keenpaana). 

IIpu ollenke JelicrBHA TOTO uM HHOFO qakTopa pocTa WIM aBTOM3aTa Ha 

TpHOHOU OpraHv3M MbI He OrpaHHuMBasIMCb OMHUM Y4eTOM BeCa BbIPOCilero MH- 
WeIMA, a HCNOMb3OBaIN WIA YTOTO TAKOH NOKasaTeJb, KaK KOS@PHIMCHT CHHTE- 
THUECKOH NpoxyKTuBHocTH (72°). Stor KosPHUMeHT CIYKUT [WIA yCTAHOBEHHA 
SHeEpreTHYeCKHX COOTHOWeHHH MexKy MpHpocTOM oOpraHHyeckoro BelllecTBa 
B TKAHAX OplaHH3Ma H pacxojloM caxapa B Cpeye. On npepcTaBssaeT CO6oK OTHO- 
IWeHHe aCCHMHJIMPOBaHHOTO OpraHH3MOM Caxapa K H3paCXOJOBaHHOMy HM xe 
Ip lpixanun. Ucnomb3ya STOT NoKasaTeb, Mbl HCXOMMJIM U3 TOFO, YTO BJIMAHHE | 
BEIILECTB JOMOJHUTeIbHOFO NHTAHHA CKa3bIBae€TCA JOCTaTOUHO TIyO6OKO Ha BCeM 
oOMeHe OpraHH3Ma, B YaCTHOCTH SdPeKTHBHOCTH HCNOMb3SOBAHHA SHEPrHu MIpA- 
‘MBIM O6pa30M 3aBHCHT OT MpHposbl NHTaTembHOTO cy6cTpata. Bce 9TO HuKaK 
‘He MOTO ObITh yYTeHO MyTeM OJHOFO OMpeseJIeHHA POCTOBOM peaKIHH opra- 
‘HH3Ma. 
_ Ha ocuope SKcnepHMeHTaJIbHbIX JaHHbIX pacueT KosddPuUMeHTa CHHTeTH- 
‘uecKOli MpOAYKTMBHOCTH MpoHsBOsNTCA pasHbiMH cnocoOamu. Mbl BHIYHCAAI 
ero KaK OTHOIICHHe FJIIOKO3bl, ACCHMMJINPOBaHHOH rpHOoM, K TJlIOKO3e, HcTpa- 
‘YeHHOM Ha JbIxaHve. Pacnowarad JaHHbIMH 06 HCXOAHOM COslepKaHHH Caxapa 
'B cpege M OCTaTKe €FO B KYJIbTYPaIbHOH YUHAKOCTH, MOXHO ObIIO BLIYHCIMTS 
o0ujee KOJMUECTBO Caxapa, HcTpayeHHOe rpHOoOM Ha CHHTe3 OpraHHyeckOro Be- 
mectpa + pbpixanve. Caxap, W3pacxofOBaHHbIN Ha [bixaHve, onpeyelAICA NO 
pa3HOCTH Mex Ly OCMIHM KOJIMYeCTBOM H3pacXOJOBaHHOLO CaxXapa HM KOJIMYECTBOM 
opraHuueckoro BelllecTBa, OOpasoBaHHoro rpHOom. 

PesybTaTbl ONBITOB BbIGOPOUHO MmpepcTaBseHbI B TAO. | u 2. 

Kak MOxKHO BHJeTb, M3y4eHHble Bub Botrytis oOHapy2xHIM passIMUHy10 
peakKIIMI0 Ha NpHCyTCTBHe B MUTATeIbHOH Cpefle BellleCTB JONOMHUTEIbHOTO MM- 
‘TaHHA, KaK OTIebHbIX (baKTOPOB pocta, TaK M KOMIMeKCca UX, COfepxaLlerocs# 
B aBTOJIH3aTax H3 TKaHeH pacTeHHH-Xxo3seB. 

Bousee cnenvanusnpopanHple Bug — B. allii u B. anthophila pe3KO OTSEI- 
‘BalOTCA Ha MpHCyTCTBHe B Cpese aBTOMSAaTOB W3 TKaHeM MMTAIOWMX PacTeHHH. 
Benuunna ux KostduunenTta CHHTeETHYECKOH MPOAYKTMBHOCTH YBeJIMUHBAeTCA 
lpi stom BaBoe. Ha Buecenue B Cpey CHHTeTHUECKNX BHTAMMHOB OHM MOUTH 
He pearupyror. Iupoxo cnenvamu3snpoBaHHbit Buy Botrytis — B. cinerea — 
icla6o pearupyeT Ha BHECeHHe B Cpesy HM aBTOMMBaTAa, M OTACIbHbIX CHHTCTHYC- 
CKHX BUTAMMHOB (MaKCHMaJIbHbIM addeKT BbISbIBAeT IIPHCYTCTBHE B NMTATeIbHOM 
pene uuosuta). Ilo xapaxtepy cBoux’ peakumii Ha BellecTBa NOMOHUTEIbHOTO 

747 


MTA OH BeCbMa 6/IM30K K THMMYHHIM Canpodutam — Trichothecium roseum mH 
Aspergillus versicolor, — KoTopble BIOJIHe aBTOTPOHE! B OTHOIMeHHH (bakTOpOB 
pocta: WoOapleHve MoceqHuxX K cpefe B YKa3aHHbIX KOHIMeHTPallWAxX ABHO 
yrueraer pa3puTHe s3Tux rpH6os. Botrytis tulipae B OTHOWeHHH cCcBOeH 
MOTpeOHOCTH B MOGaBOUHIX BeUleCTBaX MMTAaHMA 3aHMMaeT IMPOMe2xKYTOYHOE 
MecTO M@KLy y3kocnenmatH3supoBaHHbimu Bugamu B. allii u B. anthophila 
H TpHGM2KalouyMMcsA K CampodutTam B. cinerea. OroT Bu pesKO pearupyeT 
Ha aBTOJM3aT U3 TKaHell MMTalollero pacreHua, OMHaKO 9TOT 2%Ke TpHO BecbMa 
OT3bIBUMB HM Ha BHeCeHHe B Cpesy OaKTePMaIbHbIX BHTAMHHOB; CHJIbHOe LeHcTBHe 
Ha Hero OKa3biBaeT (POMeBaA KUCJOTA. 

Ecru cpaBHuBaTb KOJMUeCTBEHHBIe BbIPAKeHHA KOSPPMUMeEHTOB CHHTeTH- 
YeCKOH MpOLYKTHBHOCTH y BCeX PaCCMOTPeCHHBIX HaMM TpHOOB, NOCKOJIbKY STOT 
MOKasaTesb XapakTepu3yeT 9HEpreTHyecKOe COOTHOMeHHe MexKy MpoleccaMu 
CHHTe3a MH DMCCHMMJIAILMU, TO MOX2KHO OTMETHTD, UTO OH BBILe y rpHOoB-canpou- 
TOB H Malo CNeuMaJIM3HpOBaHHBIX BuoB Botrytis (qaHHble pocTa Ha KOHTPOJb- 
Hol cpefe). Y cnetuaiH3upoOBaHHbIX BUOB OH YBEJIMYHBAeTCA TOMbKO pH /CJO-! 
BUM MpHCyTCTBMA B Cpefe PaCTHTebHbIX ABTOJM3aTOB, Y Ma.10 ClelMaJIH3Hpo-) 
BaHHbIX BHJOB OH BbIle Mp MOOaBMeHHH K Cpese CHHTeTHYeCKUX MpenaparTos: 


OakTepHaJIbHbIX BUTAMMHOB. 
eval Of ais Marta eed 


Kos@dunnent cHHTeTHYeCKOH NpOAyKTHBHOCTH, % 


| 


Haspanue rpu6a KOH- | aBTo- nuKkotuno- | POTH- 

TPOJIb musat THAaMHH]| HHOSHT Ban KHCH binds 4 CMeCb 
Botrytis allii 16 35 14 16 AB 9 2 
B. anthophila 54 90 64 o2 31 53 48 
B. tulipae 60 | 238 100 106 186 304 02 
B. cinerea 85 70 64 89 63 73 80 
Trichothecium roseum 100 = 34 40 36 70 33 
Aspergillus versicolor 64 — od Pay 44 53 48 


Dao anna ez 


PmoKosa, HepacxoncranHaa Ha [bixanHe, r ua 1 r as0Ta MHLeTHA 
HasBanue rpnoa KOHT- | aBTO- HHKOTHHO- | cbomueBaa | 
poulb mu3aT STEAM HHOSMT | Baa KUCH. KHCMJI. CMECB 
Botrytis allii AE AZL Sil 243,09 178,90 303,00 297 ,80 Ieee 
B. anthophila 143,57] 92,74 104,95 147,953 204,77 138,05 |144,00) 
B. tulipae 125,83} 30,03 99 ,87 101,93 61,80 36,66 1149, 22) 
B. cinerea 111,05; 80,76 136,00 98 , 38 120,60 88,95 | 97,70] 
Trichothecium roseum 02,88 — 78,94 77,88 UD Sil 37,16 |102,03} 
Aspergillus versicolor 43,54 — 69,68 | 103,20 73,86 71,55 | 81,92) 


ConocraBiaa jaHHbe Ta6n. 1 u 2, MoxkHO Tak2Ke OTMeTHTb, 4TO JelicTBHE 
aBTOJIM3aTOB M3 TKaHe MMTAIONMx pacTreHuli Ha Bce Bub Botrytis npoasasercs| 
HapAy C OOMIMM MOLbEMOM YPOBHA CHHTeTHYeCKUX MpOlleccoB B 3HaYHTebHOM| 
MNOBbILIeCHHM CHHTe3a OeKa B MUWeMu rpu6a. O6 sTOM OcOOeHHO HaraAHO CBH-. 
JICTEIbCTBYIOT JaHHble Tab. 2. | 

Hrak, NofBoAA UTOr BCeMy BbILeM310%KeHHOMY, CuleyeT OTMETHTH, YTO Y) 
cMelWaJIM3HpOBaHHbIX BUAOB Botrytis morpeOvocTb B BelecTBAX JONOMHUTEeIb-| 
HOO THTaHHA OTHIOAb He UCUePMbIBaeTCA OTAeMbHbIMU cbakTOpaMnN pocta. Oun | 
HYKaloTCA B CHeMMPHYeCKOM KOMIMIeKCe BeLLeCTB JONOMHUATeMbHOTO MHTAaHHA, | 
MOJIy4¥aeMOro UMM W3 pacTeHHA-XO3AUHA, M TOJbKO pH HaMHUMM UX Cpesa npu-| 
oOpeTaeT Kak Obl BATAMMHHYIO NOMHOWeHHOCTH. TombKO Noyyad 9TOT cnemudu- | 
“eCKMM KOMMI€KC «BUTaMMHOB», UX OpraHH3M ciocoOeH NoBbICUTS abipeKTHB- 
HOCTb HCMOJIbSOBaHHA BeeCTB HM 9HeprHuH. 
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Ilockombky SBosOMMIO OOMeHa BeleCTB MOXHO pacCMaTpUBaTb MMeHHO Kak 
yBEJIHYeHNE HCNOMb3OBaHUA BellecTB HW 9Heprun (") w MOCKOAbKy, Kak y2Ke yKa- 
sBIBAJIOCb, MOTPeOHOCTb B cMelMcpHyecKOM KOMIVIeKCe (baKTOPOB pocta y opra- 
IM3Ma HMe€e€T TOJbKO MpHCMocoOHTeIbHOe 3HaveHHe, TO MO2KHO TOBOPHTb O 
33AMMHOM IIPHCMOCOGJIeHHH, BCe YBeJIMUMBAIOUeHCA 3ABHCHMOCTH MerxkKLy pacTe- 
IMeM WM Mapa3HTOM MO Mepe CHelMaIHusalun mocmeqHero. 


Puapubiil OoraHuyueckul cay Tocrynus0 
Axkajlemun Hayk CCCP 10 IV 1958 
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Jloxaayp AkayeMun HaykR cccP 
1958. Tom 124, Ne 4 | 


IKOJIOTHA PACTEHHK 


T. A. PABOTHOB 


V3MEHEHHE COCTABA TPABOCTOSA MOMMEHHOFO JIYPA 
NPH BHEAPEHHW BOPILLEBHKA CHbMPCKOrO 


(HERACLEUM SIBIRICUM L.) 
(ITpedcmaeaeno akademuxom B. H. Cyxaueeoim 14 IV 1958) 


Ocenbio 1953 r. (Mom 3MMy) Ha Jlyry, PacnoJIO%KeHHOM B WeHTPaJIbHOM UacTH 
nome: p. Oxu 63 c. Jequnoso (MockoscKol o6u.), ObwIM MOACeAHbI CeMeHa 
pila BHJOB JyroBbix pactenuli. YuacToK, Ha KOTOPOM IpoBeseH MoceB, eke~ 
rowHo Ha 2—3 HefeIM 3aIMBaeTCA NMOJbIMM BOJaMH; MOMIHOCTb OTJaraeMora 
Hanika HesHaunTebHad (0,5—2,0 mm). [loupbl JepHoBble, CyrIMHHCTble, C MpH- 
3HaKaMH paCKHCsleHHA, HEHTpasIbHOH peakwlMu. B TpaBocToxAX B MpoLWIoM mpe 
oOJlalanv 31aKH, TWlaBHbIM O6pasoM, sMcoxpoct (Alopecurus pratensis L.)} 
B pes3ysbrate noptropHoro (B TeyeHHe 1951, 1952 u 1953 rr.) AuMTenbHOTO Be 
CeHHeErO 3aCTOA BOJbI 31aKOBbI MOKPOB CHJIbHO H3peHJICA; MpeoOsaarwouly 
pacreHveM craJi m10THK NomsyunHh (Ranunculus repens L.). [peo6mananue so 
THKa COXpaHssocb B TeveHHe 1952—1954 rr.; B 1955 r. ero oOuMe pe3KO CHH 
3HJIOCb, BHOBb B TpaBOCcToe CTaIH NpeoOlalaTb 31akH, K 1957 r. cocraB TpaBo 
cToA Obl OH30K K HCxOfHOMy (0 BbIMOoKaHHa). M3 nofzceeHHbIx pacTeHul 
xopolmlo mpywxKutucb Lotus corniculatus L., Medicago falcata L., Trifolium 
hybridum L., Vicia cracca L., Heracleum sibiricum L. JIaypeneny, u mouepue 
JO MOfceBa OTCYTCTBOBaJIN B COCTaBe H3y4aemoro WeHO3a. B 1955 r. Ha nnomlay 
Ke, Te Obl MpoBemeH NOCeB, OHH MPHHHMaJIM 3aMeTHOe YUaCTHe B COXKeHH! 
TpaBocToeB, HO K 1957 Yr. JIAABeHEM OTMeP MOJIHOCTHIO, a JIOWepHa CHIbHO u3pe 
jusacb. Kaepep posopblli K 1957 r. orMep B CBA3H C 3aBepIIeHHeM CBOerO 2KH3- 
HeHHOrO Luka. JIMub MBILIMHBIM TOpOweK HW OOpueBHK C KaxKbIM room paspac4 
TaJIMCb BCe Goee MOWHO HB 1957 r. cramH MpeocOaqarouluMu pacreHuamu. Ogna- 
KO MBIWIMHbIN TOpOWeK NMOABHJICA HM B TPaBOCTOAX KOHTPOJIbHbIX JeIAHOK (rl 
OH He NofceBayica), 3a CueT 3auaTKOB, COfepxKaBwiuxca B nouBe. Tlostomy HaK- 
Ooulee NMOKASATEIDHBI PC3YIbTATHI NOACeBa OopuleBUKAa. OTO pacTeHHe BCTpeuaerTcs 
Ha H3Y4eHHOM JIyry, HO B OYeHb HeEOOMbIINX KONMYecTBax. Ha nmomamKax, ras 
IIpOBeseH MOACeB, OHO OTCYTCTBOBaO. Bopiesuk, NOCeAHHbIM Ocenb10 1953 r., 
XOPOWO pasBHIcA, H Ha 4 roy »xH3HH (B 1957 r.) uacTb ero ocoGeli ye WBeNE 
H TOLOHOCHAa (Ha MlouatKe B 4 M? Opwio 30 reHepaTHBHBIX ocoGeli). Ornocu+ 
TeJIbHO ObICTpoe pasBHTHe OopileBHKa ObIO CBA3AHO C TeM, UTO B TOR NOAB- 
JeHusa BcxofoB (B 1954 r.) 3naKu ObWIH yrHeTeHbI, a B 3uMy 1954—55 r, 
mouTH Haleno ormep suoTuK. Iloyces OopujeBuKa Ha TOM Xe Jlyry OCeHb 
1954 r. okasaca HeyqauHbM. B To xe BpeMa MoyceB cemaH Aaruna (Archange+ 
lica officinalis Hoffm.) B 1953 r. okonumuca Heyqauel, ap 1954 r. Opin ycnelll+ 
HbIM. TakuM oOpasom, Mo rofaM yCJlOBHA MpopacTaHuA ceMAH MW NpwKNBaHH 
BCXOJOB CHJIbHO MCHAIOTCA, MPHTOM HepaBHOSHaYHO JIS OTICIbHbIX BUOB. 

VicxofHoe cocTosHMe TpaBocToes, lO NosceBa OopuleBuKa, He ObiIO yuTeno, 
O6 u3sMeHeHHAX, MOCMeOBABLUMX B PesyJIbTaTe BHEpeHuA OOpmeBHKa, MOKHC 
CYRHTb JIMIIb Ha OCHOBaHHH CpaBHeHHA COcTaBa TpaBOCTOeB Ha MwollalKaX 
C MoyceBom MW 6e3 nosceBa GopmesuKa. B cBaA3H C 3THM OBLIH TIpOBeweHb! yue- 
Tbl Ha Wlowankax C NMOCeBOM H Oe3 MOMceBa, pacnoJOXKeHHbIX pAoM (Ha 
pacctosuuu 20 cm). [Inomjanb yuera Ha Ka2KJom Bapnante 4 m?. Tpapocrou Onl 
JIM Cpe3aHb! Ha BbicoTe 5 cm 21 VI 1957 r. u yKocbl ObwIM pas06paHbI No Bua, 

CoorpercTByloulve JaHHble MpuBeyenbi B Tab. 1. Ha ocHopanuu ux MOXKHC 
3aKJIOUMTb, YTO B CBASH C MOCeBOM OopileBuKa B 1957 r. He NpoH30MIIO 3aMeT- 
HbIX H3MCHEHHH B YpO2KAaHOCTH, HO CYMLeCTBEHHO H3MeHWJICA COCTaB TpaBOCTOeB. 
Bopujesuk, oTCyTCTBOBaBLIMH 3fecb B MpolsoM, cTan MpeoOmayaroulum pacre- 
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HHeM. CYllecTBeHHO CHH3H/10Cb aOcouOTHOe H OTHOCHTembHOe BeCOBOe O6HIHe 
3aKOB, IPCHMYULCCTBeHHO J\IMHHO- H KOPOTKOKOPHEBHIMEBEIX: IIbIped NOM3y4ero, 
KOCcTpa OesocToro, JHCoxBocTa syroBoro HM KaHapeedHuKa TPOCTHHKOBHAHOLO. 
OOulee CHH»KeHHe BeCOBOrO OOHIUA 31aKOB OBO IIPHM€PHO paBHbIM yuaCcTHIO 
B ypoxKae OopmleBnka. 

B cBa3H C OTCYTCTBHeM JaHHbIX 06 HCXOMHOM COCTOAHMM Hemb3a clemaTE 
OOOCHOBaHHOe 3akOUeHHe 06 yBeIMUeHHN COOMA HeKOTOPbIX JPpyruxX BHOB 
B pesyJibTaTe BHewpeHuA OopmleBuKa. Ecam 3To MH MpOus0LI0, TO He B CTOJIb 
SAMCTHBIX PasMepax, KaK COKpallleHHe OOnuA 3akoB. Kak cegcTBue BHEqpe- 
HUA OOPIeBHKa H H3MeHEHHA OOUIUA pAa BULOB 31aKOB, H3MeHMICH cocTaB 
TpyMNbl FOMMHaHT M UX 3HayHMOCTb. Ha KonTpoue B 1957 r. mpeoOayarouyuMn 
pacreHusamMu ObWIM sMcoxBocT (38%), mbIpeli (28,4%) u Kocrep (12,1%); Ha 
m1omanke C mMofceBom — 6opujesuk (37,7%), mucoxBocr (27,5%), ‘mprpeli 
{70%), koctep (5,6%). Tpasocroii u3 mourn uncTO3aKOBOrO CTA pa3HOTpaBHo- 
alakoBbiM. Ilo cyTu jena, OOpa3s0Banacb Apyrad pacTuTeibHad rpyumuposKa, 
KOTOPYIO MOXKHO PaCCMaTPHBaTb Kak OCOOy10 accolMallnio. 

Ha ocHoBaHun NOIyYeHHbIX Pe3yAbTATOB MOXKHO CeMaTh CELYIOULMe BbIBOAHI. 

1. Ha usyuenHom Tune smyra OopmyeBuK (a no JONOHUTebHbIM HaGsoje- 
HUAM — HM PA Apyrux BUsOB) ycnewHoO pasMHOxaeTcA ceMeHaMH. STO ene pa3 
NMOTBep*KWaeT 3HaYeHHe CEMeCHHOTO pa3MHOXKeHHA PaCTeHHH B XU3HH MHOTHX 
THMOB WeHO3OB MOHMeHHbIX JIYFOB. 

2. B ompeyeseHHu H3MeCHYMBOCTH H3Y4eHHO"O JIyra GoMbIOe 3HaueHHe UMeeT 
pexKHM 3auaTKos. IIpu nocrynieHuM OCTaTOUHbIX KOJMUeCTB CeMAH pacreHHit, 
OTCYTCTBYIOWMX B IWeHO3e, HO CMOCOOHbIX MpOMspacTaTb B MaHHbIX YC/OBUAX, 
CYULECTBEHHbIe H3MCHEHHA B COCTABE PaCTHTeJIbHOCTH MOryT MpOHCXOAUTh U 6e3 
NpeMBapuTesbHOrO U3MeHeHHA cpenbl. IIpH sToM ypoxkaiHocTbh Moker He Me- 
HATbCA, HO NO Mepe yBeJIMYeHHA OOMIMA BHEApPAIOULeroca BHJa, BepOATHO, 
Bcera MpOHCXOMMT CHMKeHHe CONIA ApyruX KOMMOHEHTOB, B HEKOTOPBIX CiLy- 
yaaX BIWIOTb JO NOJHOrO UX HcuesHOBeHHA. Bo3MoxKHO TakxKe, ITO BHepeHue 
HOBBIX BHJOB OlarOmpvATHO BIMAeT Ha HEKOTOPbIe KOMIMOHEHTHI IleHO3OB (HeNO- 
CpeJCTBeHHO HIM KOCBeEHHO, B pe3YJIbTaTe CHHXKCHHA OOHJINA APYyrux pacTeHuit). 
OyHakO B OOJIbIIMHCTBe CLyYaeB OAarOMpHATHOR BJIMAHHE Ha OHH BHJbI B OT- 
HOUIeHHH YBeIMYeHHA YpoKaA MeHbIle OTPHUAaTebHOrO BIMAHHA Ha [pyrue. 

BpipaxKeHHOCTb BIIMAHHA BHEAPAIONLMXCA PaCTeHHH 3aBHCMT OT HX UMCJIeH- 
HOCTH HM MOLWHOCTH. B HallleM ombite BIMAHMe NoAceBa OopuleBuKa OblwIo 3HauH- 
TeJIbHBIM MOTOMY, UTO MPHXKUOCb HM XOPOLWIO pa3sBHJIOCb OOMbIWOe KOJIMYeECTBO 
ero ocoGel. Bombiuioe 3HaueHHe MMeloT OnNOOrMyuecKHe CBOMCTBa BAOB. Hexo- 
TOpble BHEAPHAIOUIMecH PaCTeHUA OTPHUaTeIbHO BJIMAIOT Ha pyrue pacTeuua, 
HENOCPeACTBEHHO BO3eHCTBYA Ha HUX (HaMpHMep, NapasuTbl MW MOyMapasHrbl). 
BovsibuiHHCTBO BUAOB BIMAeT Yepe3 H3MeHEHHe Cpesbl (MOTIOMLat BOAyY HM MHTAa- 
TCJIbHbIe BEMLECTBa, MepeXBaTbIBaA CBeT, a TaK?Ke MYTeM BbIAeIeHHH B NOUBY 
U BOSLYX, OOoralleHuA MOUBLI a30TOM, YBeJIHYeHHA YCBOAeMOCTH TpyAHOMocTyN- 
HbIX COeCHHEHHH HM Mp.). 

3. I]puxupaHue Bcxof0B OopuleBuKa HM OpicTpoe mpespalleHe HX BO B3poc- 
Jible pacTeHHA NoOKa3blBaeT, UTO PaCTHTebHOCTh H3Y4eHHOFO JIyra, BO BCAKOM 
enyuae OMbITHOrO yuacTKa, HenomHoOuWIeHHa. HenomHoweHHocTbh cocTaBa WeHo- 
30B NOMMeCHHBIX JIyTOB, 6€3 COMHeHHA, WMpOKO pacmpocTpaHeHHoe ABJIeHHe. 
JI. T. Pameucxuit (1) pasmmyan WeHo3bl: aOcoOJIOTHO MOJIHOWIeHHbIe, TY3CMHO 
MOMHOWICHHbIC, CKPHITO HeMOMHOWICHHbIe, ABHO HenomHoWIeHHbIe. Ero rpaja- 
IMM OCHOBAHI Ha MomHoTe cbiopucru4yecKoro cocTaBa WeHos0B. Ilomumo Toro, 
TIpH paccCMOTPeHHH ABsieHHH HeMOJIHOWIEHHOCTH WeHO30B C/leqyeT MPpHHUMaTb 
80 BHHMaHHe BpeMaA, B TeveHHe KOTOPOYO Te MIM HHble KOMMOHEHTHI OTCYTCTBYIOT 
B COCTABE Il@CHO3OB, HM CTeMeHb 3aCeICHHA BUOM TeppHTOPHU, 3aHATOM IeHO3OM. 
Ha nofimeHHbIX JIlyrax INMpOKO paciipocTpaHeHa MepHowMuecKad HenOsHOWICH- 
HocTb 1eHO30B. Busbl pacreHHuii, CeMeHa KOTOPbIX He MOryT COXpaHsATbCA B 
SKH3HECIOCOOHOM COCTOAHHH B MouBe, MOryT B TeYeHHe WIMTeIbHOrO BpeMeHH 
OTCYTCTBOBATb Ha syrax, XOTA YCMOBNA MpOH3pacTaHHA BIOMHE OAarONpHATHD 
DA HX. 
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ro CBOliCTBeHHO OJHO- H MaJIOJICTHHM, a TaK?Ke MHOFOJICTHHM MOHO- U ouuro- 
KapMWuHbIM BUaM pH HCMON_3OBaHHM JIyra, UCKOUaIOULeM BO3MOKHOCT 
ux oOcemeHeHHa. Kpome Toro, B MOHMaX HeKOTOpbie BUAbI MepHOAMYeCKH oTcyT-} 
CTBYIOT B Pe3yJIbTaTe MACCOBOTO OTMHPaHHA B CBASH C MVJIMTCJIbHbIM 3aCTOEM MOF 

sIbIX BO, HM Mp., MpU OTCYTCTBHH MoceLyloulero 3aHoca cemaAH. Ho Kak TOJIbKOH 
ceMeHa TaKHX BHJOB 3aHOCATCH, OHH BHOBb MOABJIAIOTCA Ha JIyry, ite 
B OTHOWeCHHH HX CTAHOBATCA MOJIHOWICHHBIMH. 

Ha Jlyrax HeKOTOpble BHbl YaCTO BCTPedaloTCA B HeEOOJIbINOM KOJIM4CTB 
WIM PacpeMe/eHbl B BULe OTACbHbIX 3apocseH B CBASH C HepaBHOMePHbIM Pac 
ripeqemeHHem 3auaTKos. MoxkHo mosTOMy TOBOpHTb O HepaBHOMepHOH MOVIH 
YJIEHHOCTH ICHOSOB. 


Ta6uauna i 
Vismenenve cocTaBa TpaBocTos NO BUIMAHWeM BHeApeHusA OoplleBuKa CHOMpcKOrO 
KouTpoub Ilogcee Oopulenuka 
Br Ha 4 M* B% Br Ha 4M? B% 
Agropyron repens 323,95 Papa 94,9 7,9 
Agrostis alba 39,2 Dien 28,4 Del 
Alopecurus pratensis 047, 2 38 , 0 374,4 Dilan} 
Bromus inermis 174,6 Mal 76,2 0,6: 
Carex gracilis 0,05 — 0,4 — 
Desckampsia caespitosa 34,3 2,4 02,0 3,3 
Digraphis arundinacea 87,7 6,1 4,3 0,3 
Festuca pratensis 36,0 De) PVA) 1.9 
» rubra 8,1 — 10,8 — 
Phleum pratense 6,8 oo Dal — 
Poa trivialis 209 — 13,4 — 
Beero 37akK0OB H OCOK . ...-. 1260 ,35 87,9 676 ,6 49,7 
Lathyrus pratensis 6,57 — 8,39 
Trifolium repens nail 2,82 
Vicia cracca 18,57 13 8,59 0,6 
Beero Go6opnx .... 33,41 Jag 19,76 1,4 
Archangelica officinalis _ = 0,3 
Asperula aparine 37,96 2,6 18,24 1,3 
Bidens tripartita 0,02 
Cenolophium fischeri (Ley 9,11 
Equisetum arvense 2,49 ae! 
Erisimum cheiranthoides 0,47 0,3 
Galium rubioides 3,88 — 
Geranium pratense — 3,05 
Glechoma hederacea 8,86 WPA 
Heracleum sibiricum — Bee Olah 
Lysimachia nummularia 3,19 4,67 — 
Mentha austriaca 16,45 Ail 2540 Or 
Potentilla anserina 0,28 0,09 
Rumex confertus 34,17 2,4 62.21 4,6 
Stellaria graminea 0,62 dla 
Taraxacum officinale 38 , 02 2,6 36,81 PAA Yi 
Beero pa3HorpaBbi . ..... 148,29 1052 666, 19 48,9 
Breer o®, «CUD Sal GT Ie 144205 100 ,0 1362),55 ~~" 200)'0 | 
Hay4no-uccreqopatebCKuii HHCTHTYT KOpMOB Tloctymun0 | 
uM. B. P. Buabsamea 13 IV 1958 | 
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PH3IHOJOLHA PACTEHHH 


C. H. JPO3OB 


BJIMAHHE MEJIM HA HHTEHCHBHOCTb ®OTOCHHTE3A 
JIMCTbEB SPOBOM NLJEHMILbI 


(ITpedcmaeaexo axademuxom A. JI. Kypcanoeoim 1 IV 1958) 


O BuJIHAHHM Meu Ha (POTOCHHTES B JHTepaType MMeIOTCA CaMble MpOTUBOpe- 
IHBbIe JaHHble ('). 

Hamu ObwiM mpoBeJeHbl OMNbITHI MO BbIACHCHHIO BIHAHMA Me Ha HHTCHCHB- 
1OCTh (POTOCHHTe3a JIMCTbEB APOBOH MMeHUIbI. OnpeleieHue HHTeHCHBHOCTU 
DOTOCHHTe3a IpoBosusOch MeTogom Llenmepa (?). 

MccneqopaHua Moka3aiu, YTO K MOMeHTY NOABMCHUA MepBbIX MpH3HaKOB 
[e,HOTO TOOLaHHA (3aep2KKa POCcTa pacTeHuit HW MOGMeHeHHe OKPAaCKH JIMCTbEB) 
)ASHHUa MNTCHCHBHOCTH (OTOCHHTe3a y pacTeHHli B BapHaHTaX C pa3JHUHOK 
OeCMeYeHHOCTbIO MefbiO Jocruraer 20% u B JabHeliulem pe3KO BO3pacTaeT 
yepes 8 Hel OHa yxKe JocTuraer 52%). 

BuekopHeBas MOAKOpMKa MefbIO pacTreHHii, HMeIOUIMX HadaJIbHble Mpu3Ha- 
cH «OOe3HH OOpaOoTKH» B MepBble %Ke YaCbl UPHBOAUT K KPaTKOBpeMeHHOMY 


Ta6auna 1 


VHTeHCHBHOCTh (POTOCHHTe3a JIHCTbeB APOBOM MINeHHIbI B BapHaH- 
TaX C pa3JIMUHOH O6ecMeyeHHOCTbIO MeybIO (B Mr CO, Ha 1 gM?) 


Kong. 

Bapuant paar ae eu QV 114V 15 V 
Mr] J 

I 0,0 4,30 4,19 0,45 | 0,79 

Il 1.0 1°62 1°39 0:78 1°63 


okono 2 jlHeii) 3HaUHTeIbHOMy YBeIMYCHHIO MHTEHCHBHOCTH (OTOCHHTesa 
MCTbeB APOBOM MUWeHHIbI (TAO. 2). BHexopHeBax NOAKOPMKa MPOBOMHIaCb 
lyTeM TPeXKPaTHOFO OCTOPOXHOTO MpOTHPAaHHA JIMCTbEB BaTOH, MpONMTAaHHOH 
ACTBOPOM MeHOrO KyMopoca (u3 pacueta 50 Mr MegqHoro Kymopoca Ha | a pac- 
BOpa) WI JMCTHJIMpOBaHHOH BOJOH. 


Ta6nmunma 2 


Buvanve MeJH Ha UHTCHCHBHOCTb (OTOCHHTe3a JIHCTbeB 
sposol mumenuubt (B Mr CO, Ha 1 4M?) 


& 
= Yepes | Uepes | Uepes | Uepes 
a, Pep acoike: Paci eee 2uaca| 4 4yaca}1 genp| 2 qua 
ea 
I Boyou 0,84 | 0,41 | 0,46 | 0,47 
I] PacTBopoM MejHoro 

Kymopoca 1,00 | 0,88 | 0,78 | 0,42 


~I 
on 
wo 


3 3axaz 700 


ButBou. 1. Usrencusnocrb doTocuHTesa y pacTeHHl, BbIpallleHHbIXx Hal 
MUTaTeNbHOU Cpeyle, MMICHHO MeMM, 3HAYNTeMbHO HH2Ke, FEM Y pactenui, BEI. 
palleHHBIX Ha NOMHOM MMTAaTebHOH cpese. | 

2. BuekopHeBad MOLKOPMKa MebIO pacTeHMM, HMEIOWIMX HavasIbHble MNPH- 
3HaKH «Ooe3HH OOpaOoTKH», MpHBOJHT K KpaTKOBpeMeHHOMY SHAMHTEBHOMY| 
YBeJIMYCHHIO HHT€HCHBHOCTH (CPOTOCHHTe3Aa. 


JlenuurpaycKuh Tloctynus0 
CEIbCKOXO3AHCTBEHHBIM §MHCTHTYT 24 1 1958 


WMTMPOBAHHAA JIATEPATYPA 


1M.M. Oxyuunos, JAH, 54, MN 8 (1946). 20. Zeller, Planta, 39, Ni 6 
500 (1951). 
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@H3HOJIOTH A PACTEHHH 


Unen-Koppecnonzent AH CCCP H. A. KPACHJIBHHKOB, M. X. YAH JIAX SAH, 
r. K. CKPABHH, 10. M. XOXJIOBA, H. B. YJIE3JIO u T. H. KOHCTAHTHHOBA 


) CTHMYJIMPYIOWJEM JJEMCTBHM PMBBEPEJIJIMHOB PA3JINUHOrO 
NPOWCXO)/KAEHUS 


B nocwequne rojibl BHAMaHHe WHpOKHX KpyroB OoTaHUKOB UM pacTeHHeBOOB 
DUBJIEKaIOT THuOOepe/IHMHbI — HOBbIe (U3HONOTHYECKH AKTUBHbIe BeILeCTBA, 
TOPble OKA3bIBAIOT OOMbIUIOe BIIMAHHE Ha POCT HM pasBUTHe pacTeHHli, a TaKxKe 
1 UX pasHooOpasHble *PUSHONOTHYeCKHe MPOABeEHUA U PopMOOOpasoBaTeIbHble 
souecchi (',°). [u66epenMHbI Nomyuaiorca w3 BbIeleHui rpu6a Fusarium 
oniliforme Sheld, nonosol craqueli koToporo aBasaetca Gibberella Fujikuroi 
wwW., MapasHTupyioulad Ha pacreHuax puca (!,),°,18). B Hacrosmee Bpema 
IM H3POTOBAIOTCA CMeUMaIbHbIMM yupexkyeHuamu B CITA, Anrauu u Anonuu 


\ 
WIHMPOKO HCIHUBbITHIBAIOTCA MHOrHMH HCCJeATOBAaATeIAMU Ha Pa3sJIMGHbIX pacTeHHAX 
7:12 


Py? 

@Mu3uoorMveckad AKTHBHOCTb THOOepeJIMHOB HaHOowlee APKO BbIABAeTCA 
AX CTHMYJIMPYIOULeM BJIMAHHH, C OHO CTOPOHDI, Ha POCT OMHONeTHUX, ABYX- 
THHX MH MHOFOJIeTHHX PacTeHHH, C pyro cTOpOHbI — Ha IWBeTeHHe JVIMHHO- 
[(eBHbIX BHOB HU CeAHILEB ABYXJIeETHUKOB (11,8). Oco6eHHO CHuIbHOe elcTBHe OKa- 
IBaloT THOOepeJIMHbI Ha (OPMHpoBaHHe cTeOeH H UBETeHHe PO3eTOUHEIX (bopM 
SJIMUHBIX pacTeHult — TaOaka, pyOeKuN, O3HMOrO palica UM Ap., 3aMeHAA APO- 
3alluio HIM PoToMepvosNuecKYIO HAAYKUMIO JVIMHHBIM Hem (?,°). 

CielyeT OTMeTHTb, YTO Cpe NOUBEHHBIX MAKPOOPraHH3MOB OOHapyKUBaeTcs 
10rO BUJOB, KOTOPble MpOAyKTaMH CBOeH 2XKU3SHENCATCJIBHOCTH BbISbIBAIOT YCKO- 
HHe PpOCTa H MOBBILeHHe ypoxaa pacTeHHH, 3a 4YTO OHH ObWIH Ha3BaHbl aKTH- 
Topamu. Muxpo6pl-akTHBaTopbl MOryT ObiTh cpequ OakTepuHi, rpHOoB, pox- 
2H, AKTHHOMMUeTOR H Apyrux MpescTaBuTeseH MouBeHHOH MuKpotpioppl (?). 

Tlom0xUTebHOe BJIMAHHe XKM3HEMEATEIbHOCTH MHKPOOOB-aKTHBATOPOB Ha 
CT HW ypoxali MHOTHX KYJIbTYPHbIX pacTeHHH — MUIeHMIbI, KyKypYy3bl, oryp- 
B, ropoxa, KapTodea uM Ap. — oTMeyaeTCA B OMbITAX, MpOBeeCHHbIX Kak 
)paHxKepeHHblx, TAK H B NoeBLIX ycoBuAX. [Ip stoM OKa3as0cb, YTO Cpesu 
YBCHHbIX MUKPOOOB-aKTHBATOPOB BCTpeualoTCA OpraHH3Mbl, KOTOpble JeHcTBy- 
‘Ha pacTeHud OpraHOTpOMHO: BbIJeIeCHHA OMHAX AKTHBUPYIT POCT TOMbKO KOp- 
a, Apyrux — pocT TOMbKO Ha3eMHbIX uacTel; HMeloTCH (opMbl OakTepHii, 
OMYKTbI %KU3HEeATEMbHOCTH KOTOPbIX CTHMYJIMPyiOT Mpollecc MOOBoro HK 
*eTaTHBHOFO pa3MHOXKeHUA Y HM3UIMX pacreHul (1%). 

OcHosBHas Macca MHKpOOOB-aKTHBaTOPOB OKa3bIBaeT yMepeHHoe WIM cladoe 
TMBUpyloulee elictBue Ha pacreHua. OfHaKO B MouBe OOHapyxXMBAIOTCA Opra- 
3MbI, JleliCTBHe KOTOPbIX Ha pacTeHHA MpoABAAeTCA OcOOeHHO cuIbHO. B moc- 
JHee BpeMA HAMM M3yUaIOTCA BbI,eIeCHHA HeCKOMbKUX AKTHBHBIX IUTAMMOB, 
OLY UMP YIONLUX CHJIbHO JelicTByIOU\He CTHMYJIMpyroulMe BemLecTBa. Tonyuenni 
alapaTbl-KOHWeHTpaThl OT KYJIbTYPbI poke, OT ABYX BUOB AaKTHHOMHILC- 
3M OT JByX lTaMMoB rpHOoB-pysapHyMos. Bee STH MpelapaTbl yCkopsioT 
“T TOpOXa, KYKYPY3bl, OrypWOB, BHKM M Apyrux pacTeHHH B BeCbMa MaJIbIX 
TUeHTpaluax. 
Vs nomyyenubix mpenapatos HavOosee moxpoOHo Hamu usyu4eH lpemapar, 
TyyeHHbI oT rpHOa Fusarium sp., H30J1MpoOBaHHOro HaMH U3 NopaxKeHHOH BH- 
“paluolt o0sbl. Jror (ysapuyM Xopoulo pacTer Ha MMTATeIbHbIX Cpewax, Kak 
13* 730 


Ha MIpOCTbIX CMHTETHYCCKHX, TaK MW Ha C/IOMKHbIX Opranuyeckux. Ha arapu3oBaH t 
HDIX CpeflaX KYJIbTYpa UMeeT XOPOLIO pasBUTHIM OesbIM MUIeMM, HATH TOJICTHIF 
BeTBAIHecd, Ha rucbax MUIeIHA (OPpMUpYIOTCH MHOFOUMCeHHbIe MUKPOKOHH| 
nun. Maxpokonuguli rpn6 He oOpasyer, BCeCTBHe 4ero He ylaeTCA yCTaHOBHT} 
ero BHJOBYIO MpHHadwexkuocrb. B ycnoBHax YuyOMHHOTO BbIpallMBaHHA Hi 
*KUIKUX Cpeflax pasBuTue rpu6a MpoTekaeT 3Ha4dHTeMbHO ObicTpee, YeM B YC 
Buax mokox. Munenuit Oomee TOHKHMH, C BaKYOJIMCTOM MWw1as3MOH WM XKAPOBbIM] 
BKJNOYCHHAMU; TudbI ca6o pacnaalorcaA Ha OTJeIbHbIe WICHHKH; BHYTPH KIC 
TOK HakalluBaetcs MHoro riukKoreHa. MakpokoHuyuu orcytcTBywr. Cpely 
CTaHOBHTCA 3e1eCHOH WIM TeMHO-3eJ1eHOH. 

Takum O6pa30M, NO CBOHM CBOLiCTBaM HCCIeELOBaHHBIM TpuO oTMMYAeTCA O 
THMMYHOrO wramMa Fusarium moniliforme, mutetuu KoToporo Obicrpo pacna 
jlaeTca Ha KOPOTKHe MaOUKOBHHbIe KIeTKH; BHYTPH KJIeTOK TIHKOTeHa cq 
JlepxKHTCA Maso, WIM ero HeT BOBCE. Maxpoxonngun oOpa3yioTca B OObUIO? 
KomMuecTBe. Cpeya He OKpalllMBaeTcaA WH OKpallHBaeTCA B *KeNTOBATHIN WBE! 

IIpeacTaBeHHe © pasIM4HOM XapakTepe pasBUTMA UCCJeOBanHOrO rpHol 
Fusarium sp. uw Tumuunoro Fusarium moniliforme qaer puc. I (cM. BKJeHKG 
etp. 728—729), re nocule WecTH JHeH mpeObiBaHHA Ha MMTAaTebHOH Cpesle y ep 
BOrO COXPaHAIOTCA JVIMHHbIe Tudbl, a y BTOporo OHM pacnayarorca Ha nalouKkd 
BHHbIe KJIETKH. 

Hama kyabTypa Fusarium sp. BbIpamlMBalacb Ha JIByYX CHHTeTHUeCKMX Cpe 
max: Cpena I — MgCOs 0,3 r, NaCl 0,2 r. KNOs 1,0 r, FeSOs 0,001 r, caxa 
posa 20 r, BoxonpoBoguan Boga | a. Cpena II (Crofoma)— NHaCl 3,0 r, KHePCH 
3,0 r, MgSOs-7H2O 3,0 r, caxapo3a (au ritioKo3a) 30 r, BoLompoBonHas 
poywa | a. Ha o6eux cuHTeTHuecKHXx cpefax rpH6 oOpa3yer AKTHBHOE BeUlecTRA 
KOTOPble HauMHaeT UpOLyWupoBaTecA Ha 3—4 CyTKH pocTa KYJIbTYpbI mpH 25) 
B ycsopuax rayOuHHok cepMentaunn B 100-1HTpoBbIx cdepMeHTepax oOpasi 
BaHHe BelleCTBa MPOHCXOLHT pH ciaOoh aspalun. 

BpljeneHve H OUHCTKa aKTHBHOTO BelleCTBA MPOH3BOAMJIHCb MO MeTOr% 
omucaHHomy Crojoua u ap. (1%). KyabrypantbHad X%KMAKOCTb OT(PHJIbTpOBbIBae? 
CA OT MMIe/IMs, PaSMeLIMBaeTCA C AKTHBMPOBAHHBIM YTveM (1 Bec. %) B TeyveHHh 
| "aca; 3aTeM YrOJlb OTJeIAeTCA, MPOMbIBaeTCA BOON, NOJCyMIMBaeTCaA Ha BC: 
ayxe HW cycieHyupyetca B MeTaHOuJle, cofepxalem 5 06.% KOHIeCHTPH pOBaHHor 
ammvaka. Uepes vac yroub onbustbrpopbibaerca, a Toul y 4eHHbIi (pusIbTpaT ynap 
puBaeTCA B BakyyMe IIpH TeMiepatype He BbIIe 30° 10 MHHUMaIbHOTO O6BeMi’ 
TlonyyenHeii KOHMeHTpar, ocBoOo2KeHHBIM OT aMMHMakKa HM MeTaHOula, NOXKE| 
asetca 12 N cepHott Kucnotoh Jo pH 3—4; nonyuaetca aMyubcua, 43 KOTOP 
BeIILeCTBO 9KCTparupyercaA STUMAlleTaTOM. SKerpakr MIpOMbIBaeTcA BOOK, 3aT 
CYIMHTCA MpOKaJeHHbIM CePHOKHCJIBIM HATPHeM M yiapHBaeTca B BaKyyMe; O| 
TaTOK BHOBb H€CKOJIbKO pa3 H3BJIeKaeTCA CMeCbIO CYXOFO 3TMJalleTaTa c 6eH3i 
som (50 : 50) qua ylanenusa Bceli Bog. Mocae storo ocraToK nepeKpucTama: 
30BbIBAeTCA: PaCTBOPAeTCA B HEOOJIbIIOM KOJIMUeCTBE 3TMJIalleTaTa IIpH KMTIeHHy 
M BbICaIMBaeTCA H3 pacTBOpa NMeTpomehHbIM sdupom (T. Kum. 60—80°). B HTO| 
ile KpUCTasIMYeCKOe BellecTBO OeOBaTOTO WBeTa, cao pacTBopuMy 

B BO, XOPOLMO pacTBOpMMOe B CHMpTe M OOMamatonlee BLICOKOLi (busnonornye: 
KOM AKTHBHOCTbIO, KOTOpOe OOO3HaYaeTCA HaMH Kak rHuOOepemIMHOBHI Upenp 
pat Ne | | 

IIpu BbIeeHHH mpenapata Ne 1 ofHoBpeMeHHO G6bIO ToyYeHO u apyr'y 
BeleCTBO B BUe GypoBaToro MopoulKa, XOpowo pacTBopsioMleroca B BOLe,-} 
rud6epeIMHOBbIA mpenapar Ne 2. IlpeqBaputenbHoe ucubiranue MOJLY YeHHE 
ru66epe/JIMHOBHIX MpelapaTOB Ha pasHbIX pacTeHHUAX: Topoxe, oryplax, KYK) 
pyse, MleHuie, BAKe HW lp. — MoKa3ao, yro mpenapar Ne | pelicrsyer Ha po 
pacTeHUuli CHJIbHeli M IIpMpocT Maccbl BbIMe, YeM B Cy4ae Mpemapata Ne 2: KO}} 
HeBaxl 2Ke CHCTeMa He aKTHBUpyercA HH OHM U3 Mpenmaparos. . 

OcHoBHOH ONBIT NO CpaBHUTebHOMY McibITaHulo ee aKTH| 
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enTpaiuen 0,02%. B Kauecrse ombiTHoro o6beKTa ObUIH B3ATbI 2-MeCAUHBIe 
oseTOUHble pacteHuA pyNOekun (Rudbeckia bicolor), Beipamenupie B opaHxKe- 
ee Ha KOPOTKOM 9-4acoBoM jtHe (c 5 uac. Beuepa Jo 8 uac. cueyrourero JHA pac- 
HHA MOKPBIBAJIMCh CBETOHEMPOHUIaeMbIMH KaMepaMmH). Bo BpeMA OMbiTa pac- 
CHUA MPOMOKAaIM HAXOLMTbCA Ha KOPOTKOM 9-yacoBoM WHE. 

B reuenve 45 qHeli pacrenua nomyyanu no omnott Kame pacTBopa BellecTB 
iS MIMN€TKH B COOTBETCTBHH CO CXeMOH onbira. BHayane Kana HaHocunach 
s ICHTP POSETKH, a NOCe NOABMeEHUA CTeOA — B Nasyxy OfHOrO 3 BepXHUX 
IMCTbeB. OHa Kallvist pacrBopa cofeprxKana mpHMepHo 10 ur seurectsa, T. e. 
4 BPEMA OlbITA Kaw Moe pacTeHve Nosyuno no 450 pr Toro ws HHOFO BeUlecTBA. 
3 Ka¥eCTBE KOHTPOJIA K OMBITHBIM paCTeHuAM ObWIN B3ATHI pacTeHusv, B IeHTp 
O3eTKH KOTOPBIX EXKETHEBHO HaHOCHNaCb Kala BORbI. Takum o6pa3oM, cxe- 
(4 omblTa COCTOANAa H3 CleAyIOUulMX BapHaHTos: 1) mpenapar Ne 1; 2) npenapar 


No 2; 3) ruO6epenmuH As u 4) KonTpomp (Bona). B KaxkomM BapnaHTe 6nII0 
(0 4 NoBTopHocru. 


Puc. 2. Bauanue du3nouo0rnuecku ak- Puce. 3. Bausuue cbu3noornuecku ak- 
THBHBIX BEICCTB Ha POCT H pasBuTHe py]- THBHBIX BeWCCTB Ha pOCT H pa3BHTHe- 
6exuH. J —rn66epenmuu As, 2 — mpe- pyqOexun. J — npenapat Ne 1, nomyuen- 
napaT Ne 1, nowyueHupmit u3 Fusarium HbIM u3 Fusarium sp., 2 — mpenapar 
sp., 3 — kouTpolb. oto 6 V 1958 r. Ne 2, 3 — xoutpomb. PoTo 6 V 1958 r. 


Peakuua pacTeHui Ha JleHCTBHe BCeX TPeX BelleCTB Havasia CKa3bIBaTbCA 
Ke vepes HECKOJIbKO He: JIMCTbA POSeTOK MOCTeMeHHO MpHNOHUMAaJIMCh V 
aCTCHHA Havasu MPpHYHHMaTb CopMy MpxAMocToAYNX KycTHKoB. Uepes 2 He- 
21H  OJHOBPeMeHHO HauaM CTpeJIKOBaTbCA pacTeHua, oOOpaOoTaHHble 
penapatom Ne 1 u rud6epenmunom As, a etle uepes 4 WHA Havas CTpemKO- 
ATbCA PacTeHua, OOpaSoTaHHble mpenapatom Ne 2. 

Poct cTpesokK HW OyYTOHH3alluA pacTeHHl B CBA3H CO CjlaOOH HHTCHCHBHOCTbIO 
3eTa H HECKOJIbKO MOHHKCHHbIM COJlepxKaHHeM YIVICKHCJIOThI B OPaH?Kepee Ipo- 
OMIM HepaBHoMepHo. Ilostomy Jo Kona onbita, 6 V 1958 r., B BapvaHTax 
mpenapatom Ne | u ru66epenmuHom u3 4 pacrenuli Oyronn3upoBaso 0 2 pac- 
HUA, a B BApMaHTe c Mpenapatom Ne 2 OyToHUsHpoBasH 3 pacTeHHsA; K I[BeTe- 
IO Tepe 9TH %e pacTeHus. Bplcora pacreHuli B BapMaHTax C Ipelapa- 
m Ne | nu ru66epermuHoMm OblIa 3HAYHTeIbHO BbIlIe, YeM pacTeHnit 
Bapvante c mpemapatom Ne 2. Bce KOHTpOJIbHble pacTeHuA OCTaJIHCb B (pase 
3eTOK. PesybTaTbl OMbITa IpHBoAATcaA B TAO. | u Ha puc. 2 u 3. Ha puc. ? 
WHO, UTO pacTeHus, OOpaboTaHHble rvuOGepevMHOBbIM MperapaTom Ne | u rn6- 
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SepermmHom As, Mo pocTy Maso OTIM4aIOTCA pyr OT Jpyra, a UBeTeHHE HeCKOUI 
KO paHblie HacTynuso y pacreHus, o6paSotanHoro npenapatom Ne 1. Ha puc. $ 
BUHO, YTO pacTeHue, oOpaOoTaHHoe TuOGepedlJIHHOBbIM MpelapaToM Ne 

POCTOM HH2Ke, HO MIO I[BeTeHHIO MaJIO OTCTaeT OT pacTeHuA, OOpadoTaHHOrO Iu 


6epeIMHOBbIM mpenapatom Ne 1. Ilo BHemmHumM MopdomormueckuM IIpusHakan 
pacTeHua, OOpadoraHHble rv 


Taoauma f GepeJJIMHOBLIMH mpemapata 
Bauanue du3sMouOrH4eCKM AKTMBHBbIX BelllecTB Ha POCT mu Nel u Ne Oe OTJHMGaJIHC? 
WM PeHepaTHBHOe pasBuTue pymOeKuH OT acTeHHH, oOpadoTaH# 
Pp Pp 
HbIX TrHO6epetiuHom A 
Komu~| Mara | Mara | Byicota pac-  yeppple YMeJIM Oomee TO 
aeCTBO | crpen-| 6yTo- TeHHH, CM 
Bapuant onpita pemle-| xopa- | uusa- |____"___. _CTBIe cTeOIH U 6omee Kpy 
ur) | MMA | MM | 7111/25 1V Hble JIMCTbA TCMHO-3eJIeHOD 
OKpacKH, TOrfla Kak BTOPbId 
T66e pemHoBblit OTJIMMAJIMCb Ooee TOHKYMI) 
mpenapatT Ne 4 450 | 2011 | 22 HI} 13 54 CTeOJIAMH, BbITAHYTbIMH y3 
Boies ele ee heey > a KUMH JIMCTbAMH MH CBeTJIO 
TipelapaT Ne JIeH Cy iH. 
Tu6epeamm As | 450 | 20111271] 16 | 62 % oe onpe soe | 
Koatpom (nona)’ | — pozerKa fal, a e3YJIbTaTbI IIpOBeeHHO 


rO HCIbITaHHA MOKasbiBalor 

uTo ruO6epeJIMHOBLIN mpe 
napat Ne 1, nomyyeHHpli u3 Fusarium sp., mo cBoemy elHcTBHIO Ha poc 
W TeHepaTHBHOe pasBuTHe pacTeHHH He OTMMYaeTCA OT rHOOepenMHa As, a PHO 
6epeIMHOBLIM mpenapaT Ne 2 oTuuaerca JIMIWb Ooee cla6bIM WeHcTBHeM H 
poct pactenuli. [[popeyenupii xpomaTorpadbwyecKkHH aHau3 TakxKe mMOKa3a/ 
copnajarollve aHHble ia rHOOepemmMHoBoro npenapata Ne | u ru66epenmHHa Asif 
IlosTOMy MOKHO MOJlaraTb, YTO HCCeOBaHHble HaMH NpenapaThl ABIAIOTCA TH+} 
OepeIHHaMH, XOTA OKOHYATEIbHOe Cy2xKMeHHe OO STOM MOXKHO OyjeT cena 
JIMINb Nocwe HX XHMHMYeCKOH HeHTHpUKAaLU. 


Mockosckult rocyfapcTBeHHbI yHHBepCcHTeT Ilocrynuaio 
um. M. B. Jlomonocopa 13 V 1958 


MuctutyT dusnonoruu pacTennit 
um. K. A. Tumupa3epa 
Axajemuu Hayk CCCP 


VMucrutyT muKkpoOuonornu 
Axajlemuu Hayk CCCP 
LWHMTHPOBAHHAS JIATEPATYPA | 

1H. A. Kpacuapbuukos, Muxpo6uonorug, 9, B. 5 (1939); 8, B. 4 (1940); 14, B. 6, 
523, 395, 377 (1945). #H. A. Kpacuabuuxkos, JAH, 45, Ni 2, 87 (1944), 
3H. A. Kpacuapuuk os,’ Kypu. o6m. 6uon., 8, Ne 1, 53 (1947). 4M. X. Vai 
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Jornagn Akagemun nayx CCCP 


1958. Tom 1214, Ne4 


M. TY. KOJNTAKOB 


PH3HOJIOTHA 


BEJIKOBbIM COCTAB KPOBH MPH AHA®WJIAKCHH Y KPOJIMKOB 
(ITpedcmaeneno axademuxom H. H. Anuuxosoim 17 IV 1958) 


2 jekTpocboperuyeckoe HCCJIEHOBaAHHe MW MeTOJMKa MCYCHBIX ATOMOB IIO3BOJIMJIM 
yCTaHOBHThb, 4TO OeIKH MWw1a3MbI KPOBH ABJIAIOTCA BbICOKOaKTHBHBbIMH BeLLeCTBa- 


MM, BKJIOUaIOUIMMH B CeOA AaHTHTeIa, BUTAMMHBI, 
POPMOHbI M KaTasmH3aToppHl ((8,°,1°) uw gp.). 

CyeqoBaio OxKHAaTb, YTO MpH aHvacbusmaKTuyec- 
KOM WOKe, Kora pa3BHBalOTCA BbIpaxKeHHble reMo- 
JMHaMUYeCKHe paccTpolicTBa HM HapyllieHua OOMeHa 
BEILeCTB, COfep2KaHHe OTIEIbHBIX GeKOBbIX (Ppak- 
Wu OyReT HapyweHo. M3meHenua GeKOB KpOBH 
pH auvaduakcHvH oOmucaHbl B paHHux paboTax 
[lerepcena u Jlepencona (°), A. J]. Ano uM. E. Ep- 
3HHa (1). 

Hamu onpéeyenamocb o6mee KomMUeCTBO GemKa 
Z OTJICJIbHBIX OeJIKOBLIX (pakuUuH KpoBH y 20 ceH- 
CHOMJIM3HPOBaHHbIX KPOJIMKOB JO BBeeHHA JOIIa- 
IMHOM CbIBOPOTKH H BO BpeMA aHacbuslakTHYecKoroO 
moKa. 

Metoguxka. PKuBoruble ceHCHOuH3H poBa- 
IHCb 10 MeToyuKe 9. A. Kaanuuuxon (*). Oburee 
KOJIMYeCTBO OeKa ONpeselANOch MyTem pedpak- 
rOMeTPHH, a OTJeNbHbIe OeKOBbIe (PpakIHH MeTO- 
JOM 3u1eKTpodopesa Ha Oymare. Pa3yemeHue Oer- 
<OB IIPOBOAMIOCb B TedeHHe 16 uac. MpH rpaqu- 
sHTe HallpsxKeHua 4,3 Ha 1 cm Oymaru. BenKku 
)KPalUMBaJIMCbh PaCTBOPOM Opom@eHoucHHero, Moc- 
le uero KpacKa QJIOHpOBaslacb MH (bOTOMeTpHpoBa- 
lacb B DIK-M npu senenom cbusbtpe. IIpunumaa 
50 BHMMaHle JaHHble Kpemepa u Tusemnyca (*) Hp. 
) TOM, 4TO ambOyMMH cBxA3bIBaeT B 1,6 pasa 
jOIbIe OpoMpeHoOICHHerO, MbI HE BHOCHM MOMmpaB- 
‘A Ha clleloBpolw saddeKT up pacueTe dIeKTpodo- 
yerpaMM, Kak 9To jenaer E. II. Cmomnues (°). 
Ipu aHamu3e pe3yibTaTOB Cc yYeTOM NMOKa3aTeA 
‘CMOKOHI[CHT pallu KPOBM TpaMM-IIpOWeHTH OeikKa 
Wa3Mbl MepecuvTaHbl B TpaMM-MpOlleHTbl OesKa 
‘popu (21,1). 

V3 Tra61. 1 BULHO, TO BO BpeMA aHa*uakTH- 
lecKOrO IWOKa COjlepsKaHHe OeKa B KpOBH MOUTH 
le U3MeHAeTCA. 

IIpu pasqeieHuu 2KMBOTHDIX Ha BapMaHTbl peak- 
(MH OKa3aJ10Cb, YTO 3a CpeHHMH WMdpaMu CKppI- 
aIOTCA TMOpoIoO WMaMeTpabHO MPOTHBOMOOKHbIC 
ISMeHeHH A. 

Y 5 KpouwMKOB BHIABHJICA THM peakuMn, 060- 
HaueHHbIt Kak BapwanT A (Ta6n. 2 u puc. | A). 


A 


Lli/ Zz iz 


Puc. 1. U3meHenua OeuKoBoro 

cocTaBa KpOBH KPOJIMKOB pu 

anacbulaKTH4eCKOM WoKe. CBep- 

Xy BHH3 —BapHaHTH peakuHH. 

I — 6enox o6mult, J] — 6eno0K 

anb6ymuHHn, //7 —rnoby- 
JIMHBI 


Jina JaHHoro Tuma pearMpoBaHua XapakTepHO yMeHbIeHHe OOuero KOUIM- 
ecTBa 6eKOB KPOBH, pa3BHBalOlleecd B OCHOBHOM 3a C¥eT albOyMHHOB UM 
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Ta6amunma 1 


Vismenenue G6eKororo cocTaBa KpoBH y BCeH IpyMMbl KHBOTHbIX 


BesoK mmasMbl, r-% Besiok KpoBu. r-% 
Toxa- ruo6y AHHbI res roby HHI 
3aTCJIb - a0. 6ul. Oy. 
o6m. |amb6yM. | : | z o6ul. |asbOym , | ‘3 | 4 
M 9,9 3,53 | 0,64 | 0,74 | 0,99 67 3,95 | 2,36 |0,43)0,49/0, 6% 
K pouMKy Te- o 0,40 | 0,31 | 0,095} 0,414 | 0,16 
PER OMBITOM | “Fito ul 10%, 0: \uGy07 1 f02, W 0802 adsis 
M one Be2Om me ORCOMT OF tORSS i 3,96 | 2,34 |0,43/0,51)0, 779 
_ Kpoanxu o 0,60 | 0,48 | 0,44 | 0,13 | 0,50 
BeMOKe 1m 20,45 | 0, 10RINORO2 0s Odeon : 
ESUOL® OT HCXONHOFO 2 AT renee eee eye gee. rae 100 | 98 100 10 1064 


Ta6 numa 2 


Peakuua BapvaHta A 


Besok mu1a3MbI, r-% Besiok KpoBH, r-% 
rio6y JIMHBI IInas- roy JHHbI 
aJIb- Ma, % é aJIb- 
oOul. | 6ym. OOM. | 6ym. 8 
a ic} ne a Y 


Kpoumxku Me- 
pea onsitom] 5,9 | 3,50 | 0,65 | 0,72 | 1,03 | 67 3,95 | 2,34 | 0,44 | 0,48 | 0,69) 
K povmku 

B I0Ke 4295 2, (9) 0.6021 0).58) 0.98 | outro. OS lacs O4 In Onan On4onmOnom 


Bo, oT cxonnoro’. « . JOA .) ROAR MR! 94 | 87 | 10001 90 | 99 


Ta6Oauna 3 


Peaxuua Bapvauta 5, 


Besiok nua3mbl, T-% BesioK KpoBH, r-% 
6 Tlmas- 
aa ri00y JIMHBI Ma. % io rulo6y HHI 
oon. 6yM. oOul. 6ym. 
o | 8 “ie | 6 NG 


Kpoumku me- 


pez onbitom| 95,9 | 3,50 | 0,64 | 0,73 | 1,03 | 66 | 3,89 | 2,31 | 0,43 | 0,48 0,63. 
Kpoauxu 


B INO0Ke 9,7 | 3,88 | 0,59 | 0/80} 0593 | 74. | 4,05. | 2540 | 0,44 10)57 (0,63 


SP OG OTRUCXONHOLOW en en ene ee 104 | 104 | 98 | 419 | 99 


Ta6muna 4 
Peaxuua Bapvauta Bo 


Beslok mua3mpi, r-% BenoK Kposn, r-% 


roOy HHbI 
oom. 


Ilnas- 
ae rqo6y HHI ma, % 
6Oym. | 8 | 

¥ 


Foe i ealio? 


Kpowmxu me- 


pey onpitom | 5,9 | 3,56 | 0,64 | 0,75 | 0,95 | 69 4,07 | 2,45 | 0,45 | 0,54 0,66 | 
Kpoanxu | 


B Woke 9,7 | 3,30 | 0,60 | 0,71 | 1,09 | 74 | 4,42 | 2,44 0,44 | 0,53 0,81 | 


Be % OM HCXORHOFO arsedonney set ROSEN 104 | 99,5 | 98 | 104 | 423 | 
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B-rvlOOYIHHOB, TOrla Kak cojlep2Kanne a- ii Y-rvloOyJIMHOB He u3MeHseTcH. Bee 
KPOJIHKM STOrO BapHaHTa BbLKMIM, XOTA y 4 43 HUX pa3BHVICA TaxKeNDI WOK 
¢ MajleHHeM KPOBAHOrO JaBleHHaA Oo 60—40 mm pr. cr. 

Bropol Tun u3MeHenua OemKOB, O6O3HaueHHBI Hamu Kak Bapuant 5, pas- 
ACNACTCA, B CBOIO OUepeb, Ha ABe Nosrpynnp: 7 u 8 x*xHBOTHBIX (Tab. 3 H 
guc. | 5). 

Jia TuNa pearupopanua 5; xapakrepHo pesKoe Bospactanne B-rioOyHHOB 
M HeOobuloe yBelMueHHe albOymMunHoB. O6mlee KonMYeCTBO GOeIKa He TOKO 
He YMeHbINaeTCA, HO ake HECKOJIbKO yBeMuMBaeTcaA. YBemuueHne Geka CBOH- 
CTBeHHO HM BapvaHTy 5, KoTopoe B 9TOM Cily4ae UJeT TMaBHbIM OOpa3oM 3a cueT 
y?-rno6yHHOB (Tab. 4 uw puc. | B). 

_ IIpu conocrapmenuu na6sm0qatolluxca H3MeHeHUL C TARKEeCTHIO aHadutakTu- 
qeCKOTO Il0Ka OKa3a/l0Cb, 4YTO 43 8 KpONMKOB BapHMaHTa 5, norn6n0 4 xuHBOT- 
HbIX, a H3 7 XKHBOTHBIX BapHaHTa be — 2. 

TakuM OOpas0M, HaMeTHacCb 3aBMCHMOCTb MexKJly XapakTepoM H3MeHeHHii 
OeKOBOrO COCTaBa KPOBM HM pa3BHTHeM aHadbMwaKTuyecKol peakiuH. 

BpicHeHve STHX B3aMMOOTHOUIeHHH JOJXKHO ABUTECA MpeMeToM JlaJibHeli- 
mux uccileqoBpaHHi. MoxuHo MpelnomaraTh, UCXOAA U3 HaMUMA CBASH MeXxK)LY 
B-IMMOMpoTenqamMu KpoBH, TOPMOHaMM runodusa u KopTHKoNJamu ((*) u wp.), 
4TO ysBesIMYueHHe B-rioOy/JIMHOB KPOBH Mp TAKebIX cIyYaAX aHadusakcuu 
OTpaxkaeT HanOoulee peskHe CIBHTM B HeMporopMoHaJIbHON perysaun. 


Hosocu6OupcKui rocyapcrBeHHbiit Tloctynuso 
MCJMUMHCKHM MHCTHTYT 26 II 1958 
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Toxxagp Axkagemun nayr CCCP 
1958. Tom 121, Ne 4 


@H3HOJIOlH 


Jl, B. KPYLIMHCKHA 


3IKCTPANOJIAILMOHHBIE PE®JIEKCbI KAK 3JIEMEHTAPHAS! OCHOB 
PACCYAOUHONM AESATEJIBHOCTH Y DKMBOTHBIX 


(IIpedcmaeneno axademuxom H. H, ll maabeaysenom 21 IV 1958) 


| 

Muoruve vccieqonateH (14) mpd K 3aKJIKOUeCHHIO O HaJIMYHH y %*UBOT- 
HbIX AKTOB MOBeJCHHA, B OCHOBeE KOTOPbIX JIeXKUT PaccyOuHaA WIM MHTeJIeK 
TYyaJIbHand JeATeIbHOCTb. OHaKO KOHCTAaTallHA HaJIM4HA MOMOOHbIX AKTOB MOBe eH 
Oyler OCTaBaTLCA paspO3HEHHOM FpyNMol OTMebHbIX HaOMIOAeEHHK WO Tex Nop, 
loka He OyAYT TOUHO ONpefeeHb! KPHTePHu, XapaKkTepHSylOWMe STOT THN No- 
BeJleHHA HM He OyeT TOUHO ONpefemeHa Ta SIEMCHTapHaA eMMHUMIa, KOTOPaHA sJe- 
XKHT B UX OCHOBe. TombKO Mocue ITOFO CemaeTCA BOSMOXKHIM (PUSHOMOTHYeCKoey# 
v3yueHHe JaHHOH rpylmbl akTOB NopeseHua. OcHoBHOe MOOKeHHe, H3 KOTOPOTS 
MbI HCXOJMM B HallIMX MccleJOBAaHHAX,— 3TO TO, YTO BCA JeATebHOCTh MO3ra 
ABIIACTCA pedJIeKTOPHOH. 

Mbt cunTaeM, TO OCHOBHBIM KpHTepHeM paccyOUHbIX JeHCTBHH ABJIAeTCH 
cnocoOHOcTb B yCJIOBHAX MHOrooOpa3Horo H3MeHeHHA BHeLIHero MMpa Mpesy- 
CMOTPeTb HaCTYIIeHHe SeMeHTApHBIX COObITHH OyAyuero, NPHYHHA KOTOPbIX 
JI@KUT B Mpeseiax Pu3HOMOrHYeCKHX BOSMOXKHOCTeH BOCIPHATHA JaHHOTO HH- 
AMBYAyyMa. OnemMentapHoll emuHuLeli paccyouHOM feaTenbHOCTH sABAeTCA 
CMOcoOHOCTb K SKCTPanOJAWMU, T. €. HA OCHOBE 3HAHHA 3aKOHOMEPHOCTH H3Me- 
HeHHA OMpefesieHHOH BeMUMHbI B MPOWWIOM MpelyCMOTpeTb 3aKOHOMePHOCTh 
ee H3MeHeHHA B OyAyuleM. OKcTpanoJAWHA ABJIAeTCA, KAK NOKa3aJIM MpoBeeH- 
Hble HAMM OIIbITbI, COBEPpWICHHO 3A4KOHOMEPHbIM OTBETOM HepBHOH CHCTeMbI Ha 
3aKOHOMepHoe H3MeHeHHe OTHOMEHHH MEXKLY pasi{paxkuTeIAMU WM MOITOMY MO- 
*KeT ObITh OllpefeweHa KaK petPeKTOPHbIi akT. | 

OHM 43 MpocTeiuMx CyuaeB 9KCTPaNOMANHH ABIAeTCH MpeycmMoTpeHue 
HalpaBJeHHA IBHXKeHHA TOUKH NO NpAMOM JIMHHM Nocse TOTO, KaK OHA B pe- 
3yIbTaTe JeHCTBHA ONpeleseHHOH MOMexXH MepecTaeT BOCNPHHUMATbCA pellen- 
TOpaMH. 

CooTBeTcTBeHHO C 3THM B HallIMX OMNbITaX KMBOTHOe oOKHO Obuio: 1) Onpe- 
JeMTb H3MeHeHHe NOMORKeHUA (TBMKeHHE) TOUKH (pasqpaxKUTesA) OTHOCHTEeIb- 
HO HeNOJBHXKHBIX TOUeK MpoctpaHctBa. 2) Ilo u3MeHeHMIO ZTOTO COOTHOIUeHHA | 
OMpeeMTb HeM3BeCTHY!IO BeIHUMHY (HallpaBleHve JBWXKeHUA pasipaxkuTelA 
mocyle TOTO, KaK KakaA-HHOyb NoMexa yCTpaHHJla BO3MOXKHOCTb ero BOCIIPHA- | 
THA). 

Hue u3iaraiorca pesysbTaTbl onbitos Ha rowy6ax (n = 7), yrKax (n=5), | 
Kypax (m = 25), BpaHOBbIX NITHUaX (BOPOHbI, copoKu, rpay) (n = 14) uxpo- 
muKax (mn = 5). 

BWM MpoBeseHbl OMBITEI, B KOTOPbIX KOPM, HaxOJAUMHcaA Ha ABuraroutelica | 
mlaTPopMe, 3aKPbIBaJICA KPBIMIKOM, a WwaThopMa B 3TOT MOMeHT B OMHHX cay- | 
WaAax OCTaHaBIMBalach, B APyrux — NpolommaNa WBuraTecs. | 

Y romy6eH mocne 3aKpbIBaHMA KOPMa, He3aBHCHMO OT TOrO, OCTaHaBJMBa- 
ach TwiaTPopMa WIM MpokoMKala ABUraThea, Mpekpalijamacb cpasy BCAKas 
peak Ha Hee. YTKH Moce Toro, Kak NwaTsopMa Cc 3aKPbIBIIMMCA KOpMoM 
OCTaHaBJIMBalach, MpOMOKaIM MOMCKH KOpMa BOKpyr MuaTdopMp! Wo 70 cex. 
Ec 2Ke MaTpopMa MposomKasa ABMraTECA, peaKIMA Ha Hee MpeKpaliasach 
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‘cpasy. Kypbi npousBoquiM MOucKH KOpMa BOKpyr ocTaHoBuBUelica TaTPopMbI 
‘C 3AKPBIBUIMMCA KOPMOM B CpedHeM 33,4 CeK.; B Cly4ae NpPOLOMKeHNA [BYKeHUA 
T1aTPOPMb! OOMbUIMHCTBO OcOOell Cpasy MpeKpalilasu C1eOBaTb 3a Heli U TOMbKO 
HeEMHOrHe OCOOM Cea HECKOJbKO WaroB Bee, 3a MuiaTopmoii. Bpanosbie 
NTHUbI, H€3ABHCHMO OT TOTO, OCTaHaBJIMBalach WwiaTpopMa WIM Mposowmava 
ABUTATbCA MOCME 3aKPbITHA KOPMA KPBILKOM, MpOMOKaNM MOMCK KOpMa, Ha- 
MpaBJleHHbId Ha KPbILUKY, 3aKPbIBIyiO KOpM (cpefHee BpeMaA NONCKa B epBoM 
clyuae 68 cek., BO BTOpoMm 23 cek.). 

KpouMKH yNOpHO WULYT KOPM Kak OKOMO OCTaHOBMBIUelicd, TaK H OKOWO 
ApuraioulelicaA MaTdopMbl (BpeMA MovcKa B MepBoM culyyae oT 14 no 90 cex., 
BO BTOpoM oT 20 Jo 33 ceK.). 

B Apyrx onbirax KOpM, mpoxpunyBulucb 1,5 M Mo perbcy, BXO_M B KOpH- 
op (qiuHor 3 M), re OH 6bIN HeBHAMM Jia 2%UBOTHOrO. B sTHx onbITax rowyOu 
mocyjle TOrO, KaK KOPM CKPbIBaJICA B KOpHfope, cpa3sy %e Mpekpawlaiu BCAKHH 
NOMCK KOPMa UH YXO[MJIM Hasafl BAOb pebCa, MO KOTOPOMy Nepe STHM ABurau- 
CA KOpM. YTKH 3ajlep2KUBaINCb B TeyveHHe 7—22 ceK. OKOO KOPHJopa, B KOTO- 
POM CKPbLICA KOpM, Mocse vero yXOANIH Ha8al BAOb pebca. 

Kyppi (18 u3 24) nocne ucue3HoBeHuaA KOpMa B KOpHope 3ayepxKUuBaJINCb 
{8 cpequem 16,6 cex.) oxon0 Hero. IIpu stom 6ombUIMHCTBO OcObeli NpOUsBOLMO 
AKTMBHOe MOWCKOBbIC JBHKeCHUA, HallpaBJIeHHble B HEKOTOPbIX CJY4aAX BOIb 
Kopvopa Ha paccrosHMe fo 50 cm, a 6 ocobeli cpa3y %e YUM OT KOpHsopa 
,ocjie TOTO, KaK KOpM Hcue3 B HeM. BpaHosble NTHUbI BO BCeX CJyYaHx Moce 
HCue3HOBeEHHA KOPMa B KOpHjlope OexkaJIM BJONb Hero, MpOH3BO,A pH 3TOM 
NOMCKOBbIe JBHUSKCEHHA BOMb BCero KOpUopa. CopoKu B AByXx cyyanx Opoca- 
JHCb OexKaTb NO HallpaBJIeCHHIO K KOHWLY KOpHopa M OCTaBaJIMCb TaM B «<O*KHJa- 
TeEJIbHOM» Mose JO TeX MOp, NOKa KOPM He BblexaJl H3 KOpuopa. 

Kpoumku Mocjre UCue3HOBeEHHA KOPMa B KOpHope 3alep2xXHBAaJINCb OKOWIO 
ero HavabHOH uacTtu Ha 7—13 cek. OWMH KPOMMK NpOu3BOAM NMOMCKH KOpMa 
BTeveHne 40 ceK. Ha pacctosHue 150 cM BaOb KOpuopa. 

TIpopeyeHHble OMbITHI NOKa3aJiu Gombe pasH4ve y H3YYeHHbIX BUOB X*KH- 
BOTHBIX B NOHCKe Hcuesalomlero M3 MOJIA HX HeMOcpeACTBeHHOTO BOCIIPHATHA 
muueBoro pa3sipaxutena. IIpu stom mosHoe OTCyTCTBHe NOMCKa paslpaxuTels, 
MIOMCK TOJIbKO B MeCTe ero HCUe3HOBEHHA H MOMCK NO HallpaBJIeHHW ero JBM KeHHA, 
T. €. MPH NOMOLMIM SKCTPanoMAWMOHHOLO petuleKca — COCTaBJIAIOT Hel pepbIBHbIi 
pA Nepexogjos B cnoco6ax pearHpOBaHHA pa3sHbIX BUJOB. 

C eibiO H3yY4eCHHA B3AMMOOTHOUICHHA MeKy SKCTPaMO/AWMOHHBIMU M yc- 
JIOBHBIMM petbieKcaMU ObWIN MpOBeeHbI ONLITHI, B KOTOPbIX XKMBOTHBIe JOJKHBI 
OblIM OOXOAUTh HeMpospayHyio wWupMy (AMHOIO 2 M, BbICOTOIO 75 cm). B cepesu- 
He IWIMPMbI HaxOWJlacb Nonepewnad Web, a 3a WMPMOM OKOJIO Uke NOMelila- 
JIMCb jIBe KOPMYIUKH (OfHa C KOpMOM, Apyraax — nycras). Bo Bpema onpita, 
KOrla %KHBOTHOe HaYMHaJIO ECTb KOPM Yepe3 eb WIHPMbI, OO€ KOPMYIIKH Ha- 
YHA OJHOBPeMeHHO ABUTaTbCA BAOb WHPMbI B pasHble cTOpoHbl. JL Toro 
YTOObI JOCTHTHYTb KOPMa, X%KHBOTHOe JO2KHO ObWIO IPH STOM OOExKATb WHpMy 
CO CTOPOHBI HallpaBJleHHA JBHKeHHA KOpMa. Ecim OHO BHINOMHAMO STO, 3alaya 
YCIOKHANACh; K We MpucTapssaach Mpucraska (Kopuzop AtuHOIW 40 cm). 
ITHM CO3aBaJlOCb YCIOBHe, MpH KOTOPOM X%KHBOTHOE, JIA TOTO YTOOH! OCTHTHYTb 
KOPMAa, JOJKHO ObINO GexKaTb MepBOHAUAIbHbIM OTPe3OK MYTH B HallpaBseHun, 
MepneHUKYAAPHOM HallpaBseHHIo JBH2KeHMA KOpMa. Ec WMpMa HB STOM CJly- 
yae OOXOJMsIaCb CO CTOPOHBI JBHXKCHHA KOPMa, TO 3aaua yCJIOXKHANACH elle 
Gombe. OKoO WeIM CTaBHach COKHAA MpHCTaBKa, HallpaBJABWIaA MepBo- 
HauabHbIi MyTb 2KMBOTHOFO He TOMbKO B MepleHAHKYAAPHOM, HO H B OOpaTHOM 
JallpaBleHMIO ABY2KeHHA KOpMa HalipaBienuu. B KaxKOM W3 STHX BapMaHTOB 
OITA HepBHAA CHCTeMa XKMBOTHOTO JOJIKHA YMep2KUBATh Cle BEKTOPA ABIKCHUA 
KOPMa I10 OTHOMICHHIO KO BC€ YCIOXKHAIONLEMYCA H3MeHEHHIO HallpaBsIeHUA CBOETO 
IBUXKeHHA. ONbITHI C KaxKbIM 2KMBOTHBIM MPpOBOAMINCh MO Ba pasa B Heer. 
B KaxKOM OMbire KOpMyWIKH jBuramucb No 4—8 pas (lMonepemeHHO B OGe 
*TOPOHbI). é 

Y rosy6eli H yTOK B pe3yuibTaTe ClyyaHHOTO HaxO*K CHUA KOPMa 3a WIMPMOH 
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BbIPAaGAaTHIBAJICA TOJbKO YCMOBHOPepeKTOPHbIA OOXOA C OMHOH H3 ee CTOPOH , | 
He3aBHCHMO OT HalpaBieHua ABuxKeHuA KOpMa. Ilocue yratieHuA 9TOTO OHO-: 
CTOPOHHero OOXOfa WIMpMb! (NTO JOCTHTaNOCb ABH2XKEHHEM KOPMa TOJIbKO B CTO-’ 
POHY, MPpOTHBOMOMOXKHYIO TOM CTOpOHeE, K KOTOPOH BbIpadoTasca yCOBHOpePAeK 
TOPHBIi OOXON, WIMPMBI), y ITHX NTH ONATH BHIPAGaTbIBaJICA yCOBHOPePeKTOP - | 
HbIM ee OOXOL C KaKOM-sIH6O0 OJHOM CTOPOHHI. ; 

Y OombuIMHCTBa KYp B MepBbIX OMbITaX HaOOMaIUCb ACHbIe JBUKeHHA B CTO-- 
poHy JBuxKeHuA KOpMa. OgHakO Mocje OfHOTO-AByX OMBbITOB OHM yracaJIH| 
W 3aMeHAJIMCb yCOBHOpe*CKTOPHBIMH OOXOaMH LWHPMbI C OHO H3 ee CTOPOH. | 
Tlocie yrateHua 9Toro OfHocTOpoHHero oOOxOfa INMpMbI HeCKObKO Kyp) 
OKa3aJIOCb B COCTOAHHM OOXOJUTb IWMpMYy COCTOPOHbI HallpaBleHHA JBYXKeHHA 
KopMa. Y 6u3 25o0coGeli JBuxKeHUA B HallpaBJIeHHH TBUKeHHA KOpMa He yracJH | 
VW IIpHBeIH K CHCTeMaTHYeCKHM OOXOaM WIMpMbI CO CTOPOHBI HallpaBleHua JBH- 
*KeHua KOpMa. Ilocze MHOroHeenbHOrO HHJMBMAyaIbHOTO OMbITa 9TH KYPbI 
OKa3aJIHCb B COCTOAHHH OOXOXMTb WMpPMy HM ake WIMpMy C MpucTaBKOH CoO) 
CTOPOHHI HallpaBeHHA JIBHXKeHHMA KOpMa. ) 

Cpenu Bpanosbix nrui (14 oco6eit) B mepBom xe onbITe B 60 cryuaeB U3 00-) 
wero uncia B 70 cry4aeB JBYXKeHHA KOPMYleK 3a WMpMoH (85,7%) OOoMLIH ee} 
CO CTOPOHbI HallpapmeHua AByxKeHHA KopMa. IIpu ABHxKeHHM %e KOPMYIeK 3a 
WWMpMoH C MpHcTaBKOH y HHX OblwIO 37 OOXOJOB CO CTOPOHbI IBUXKeHHA KOPMa 
us 56 cilyyaeB JByxKeHHA KOpMyuteK (66%). B mocmeqyioujHx ONbITaxX YacTb 
IITHIL CTaia OOXOLUTb WHpMY Cc NpucTaBKOl GesowM6O4HO Cc OOOH CTOPOHBI Hae 
IpaBeHHA JIBHXKeHHA KOpMa, B TO BPeMA Kak Apyrve OOXOAMIM WIMpMy Cc TIpH- | 
CTaBKOH TOJIbKO C OJHOH CTOPOHEI, HE3aABHCHMO OT HallpaBJIeHHA JBM2KeCHHA KOp- 
Ma. O6xoj, WIMpMBI CO COXKHOM MpucTaBKOM OKa3aJICA CIMUIKOM TpyHOH 3asla- 
yeli JI BPaHOBbIX NITHIL: y TeX OCOGeH, KOTOPbIe OKAa3aJIHCb B COCTOAHHHM OOXO- 
JIMTb €€ CO CTOPOHHI HalpaBJIeHHA JBYXKCHUA KOPMYIUKH C KOPMOM, Kak l1paBHuo, 
Pa3sBHBaJIMCb Pe3KO BbIPaKeHHble HeBpOTHYeCKHe (hoOuH OOcTaHOBKU OMIbITa 
(6013Hb IIMpMbI MH KOpMa 3a WHpMoH). Bpom cmoco6cTBoBasl H31e4eHHIO 
cooun. 

Y 4 kpoJIMKOB BbIpaboTacA yYCIOBHOpeseKTOPHHIN OOXO] WIMPMbI C Kakol- 
J1H60 OHO u3 ee CTOpoH. OmHaKko 2 KpomuKa (OAMH H3 HUX — Mocwle yrallleHus 
OJHOCTOPOHHErO OOxOZa IWMPMbI) OKa3aJIMCb CMOCOOHBIMH OOXOLUTb UWIMpMy 
HMe€HHO CO CTOPOHDI HallpaBleHHA JBHxKeHUuA KOpMa. IIpu Nepexoge kK Oomee 
CJIOXKHBIM 3aaiaM Y KPOJMKOB NOABMICH HeBpOs: :OOUA LIMpPMBI H KOpMa 3a_ 
Heli, OTKA3bI OT paOOTHI, pe3KO BO3Oy2KeHHOe COCTOAHHE. 

IIpopemeHHuble HaMH OMBbITHI C WIMPpMOM NOKa3aJiH, UTO pa3HbIe 2KHBOTHHIe Ip | 
MNOWCKe HCUeSHYBUWerO MMULEBOTO pas{paxKUTeMA UCHOUb3YIOT pasHbIi pexKHM | 
HepBHOH JeATeJIbHOCTH. OWHH BUAbI (roTyOu, yTKH) HCMOb3YIOT TOJIbKO YCOBHO- | 
peieKTOpHbIM pexHM HepBHOM JeaTembHocTH. J[pyrne (KYpbl, KPOJIMKH) Mo- 
ryT B HEKOTOPbIX CJIly¥aAtX MCHOb3OBaTb HM SKCTPANOMAWMOHHEIM pexuM. TpeTbu 
(BpaHOBble NTH) HCHONb3YIOT B OCHOBHOM SKCTpanOAWMOHHBIM pexUM Heps- | 
HOM JeATeIbHOCTH, OMHAKO, KOra 3aflaua yYCNOKHAeTCA, OHH MepexoMAT Ha UC- 
NOIb3OBaHHe YCOBHOpedeKTOpHOrO pexkuMa. Ecuu %e 3alaua mposomKaer | 
pelllaTbCA MpH MOMOMIM SKCTpaNOMAWHOHHOTO pexKHMa HepBHOM eaTebHOCTH, 
y HHX pa3BuBaeTCA HeBpo3. 

OcHoBHoe pa3IH4ve Mey H3yYeHHbIMH BUaMM OOycOBIMBaeTCA pasyMu- 
HOH CMOCOOHOCTHIO K yJlepxKaHHio CMeLOB OT IKCTPeHHO MoOselicTROBABLIHX pa3- | 
ApaxkuTeleh — pasM4uHoH «onepaTuBHol» namatpio. LuroapxuTeKTonueckne 
UcCleqoBaHHaA (°) WaloT OCHOBaHHe MpefNonaraTb, uro MopdomornyecKo OCHO- 
BOH «OMepaTHBHOM» MaMATH ABIAeCTCA CHCTeMa 3AMKHYTHIX, KPYTOBbIX, OOpaT- 
HBIX CBA3eH MexKy HelipoHamu. Ouna ocoGeHHO xopollo MpeycraBleHa 3Be3]- | 
YaTbIMH HeHpOHaMH MM MpoOrpeccHBHO SBOIIONWMOHHPOBaa Y BBICLIMX MO3BOHOU- | 
HBIX 2KMBOTHEIX (°). OveBHAHO, TOMHMO SBOMIONMM SesycOBHO HM ycnoBHoped- 
JIEKTOPHOH JeATeJIbHOCTH, COBEPIWeHCTBOBAaHHe BBICIIeH HepBHO eATebHOCTH | 
MWIO 10 NyTH MpOrpecCHBHOFO Pa3sBUTHA SKCTPAaNOJAMMOHHIX pedseKcos. B pe- 
3yJIbTaTe ECTECTBEHHOTO OTOOPa CCOpMUPOBAaIHCbh BPOrXeHHble (MTOAPXHTEKTO- 
HMYeCKHe) MeXaHH3MbI, OGeCHeYMBaION[He BO3MOXHOCTh JVIMTeNbHOTO yep2Ka- 
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HUA O4aPOB BOSOY2KAeHUA, KaK CJELOB OT MOselicTBOBaBINHX paskparxKureeli, 
H BO3MOXKHOCTb HX 3aKOHOMEPHOPO ABHXKeHHA MO HelipoHaM mMosra. OHako cam 
Ouar BOSOyKMeHHA BOSHUKAeT NOX BIMAHHEM MoselicTBOBaBLero pa3qpaxures 
M 3aKOHOMEPHOCTb eFO ABWXKeEHUA MO HelipOHaM MO3ra OOYCOBIMBaeTCA 3aKO- 
HOMEPHOCTbIO [BWXKEHHA CAMOTO pa3paxkHTeIA, T. e. B KOHCUHOM CueTe, HHIH- 
BUYaJIbHbIM ONbITOM YKMBOTHOFO. CkOJIb HH KOPOTOK 9TOT HHMBULYabublli 
OMbIT, OH MOCTATOUeH Jt OOPasoBaHUsA accolMalluH MexKy U3MeHeHHeM Koop- 
AMHATHI ABUTaouleHcA TOUKH (pas—qpaxkuTeIA) HM HeNOABUXHO OTHOCHTeNbHO 
Hee cpeflo#. Ora accowMaluA HM OMpelenAer HalpaBeHhe JBHXKeHUA X2KMBOTHOFO 
mocie TOTO, KaK pa3/paxKUTeIb MepecTaeT BOCIPHHUMATbCA 2XMBOTHBIM. Oua 
JI@KUT B OCHOBE YCTAHOBJICHUA IIPHYHHHBIX CBAZeH MeXKLy ABJCHHUAMM HM MpeyBU- 
CHUA BO3SMOXKHOCTH HacTynmenua coOprrul Oynzymero. WM. I. Ilasnop (*) yKa- 
3bIBal Ha ClyuaH yCTaHOBJIeHHA CBA3H Me%KIy ABJICHHAMM BHelIHero Mupa: 
«A Korfla O6e3bAHa CTPOMT CBOIO BBIIKY, TOOL MOCTaTb MMOL, TO 3TO «ycOB- 
HbIM pedJIeKCOM» Ha3BaTb HeIb3A. OTO ecTb clyuali O6pasoBaHUA 3HaHUA, yuaB- 
JIMBaHve HOPMaJIbHOH CBASH Belle... DTo ecTb Havaso OOpas0BaHHA 3HaHUA, 
ylaBIMBaHHe HOPMaIbHOH CBASH MexK]y BellaMH — TO YTO JI@KHT B OCHOBE 
BCeH Hay4HOH JeATebHOCTH, 3AKOHOB NPHUMHHOCTH UH T. J». 

IIpopeqenHoe uccmeloBaHHve NOKa3as10 BO3MOXKHOCTh (PH3SMOMOrMYeCKOrO U3y- 
YeCHHA SJICEMCHTapHbIX ABJICHHH, JI@xKalllMX B OCHOBe 3THX CJIOXKHHIX AKTOB MOBe- 
JIGHHA Y 2KHBOTHDIX. 


> Tlocrynus0 
19 IV 1958 
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ITAPASHTOJIO[H #7 


®9H 4YH-U3SH 


K H3Y4EHHMIO NEPEHOCUHKOB KJIEWIEBOrO BO3BPATHOrO THA | 


B KWTAE 
(I]pedcmaéneno akademuxom E. H. Ilaeaoecxum 21 IV 1958) 


Jlerom 1956 r. Ha TeppuTopuu CuHpusan-YrypcKoH aBTOHOMHOH oOmacTu 
Kuraiicxol Haponzuok Pecny61uku spay Jiu Spi-m ycranoBu, uro Br. Kamrape 
CYULeCTBYIOT O4Aar KJIeuleBoro BO3BpaTHoro Tua. M3yyenuem KenujeH Ornitho- 
dorus, mepeHocuHvKoB KJlelleBoro ciupoxero3a B Kurae, HHKTO He 3aHH- 
MaJIca. 

B cBxa3H C STMM, No copeTy aka. E. H. Ilapnosckoro, oceHbio 1957 r. MHOL:- 
ObINO MpoBeseHo OGceMoBaHve Ha KJietleH HeKOTOPbIX IYHKTOB B OKPpecTHOC- 
Tax YpymMun — riaBHoro roposa NpoBHHuMH CuHbU3AH, Ha OObLIOM MpoTaxKe- 
HUM rpaHnuanleh c paonamu Kas3axctana, Kuprusuu u TayoKukuctana, B KO- 
TOPbIX JaBHO H3BECTHHI OUAFH KJielleBOro CMMPOXeTosa. 

B maHqmadpTHOM OTHOWeHHH CHuHbu3AH NpeycTaBssaer coOoK GobilI0e pasHo- 
o6pa3ue ycnoBul.Cuctema rop Taup-Ilana pasqenser CHHbIU3AH Ha Be uacTH — 
ceBepHY!0 HM 1oxKHy!0. B woRKHOK YacTH KIMMaT CyXOH H yYMepeHHO *Kapkuli, B ce- 
BepHOH 4YacTH — XOJIOJHbIM, H OCcaqKoB Oombule, eM Ha wre. IIpupora Cunbu3a- 
Ha HanomMuHaer Cpeyutoro A3uto. 

Topox Ypymun, rye nponsBofHsoch OOceqoBaHue, pacnooxwew B 850 km 
BOCTOUHee H HeMHOrO ceBepHee Amma-AtThI, B 430 KM OT COBeTCKOM rpaHUIbl U B. 
1100 km cepepo-Bocrounee Katrapa, rie BiepBble ObWIH HaliwqeHbl KneuyH Orni- 
thodorus. Ocaqkos B Ypymun BbinayaeT oKO0 300 MM B rod, cpeqHAa Temmepa- 
Typa uwionn 22°, anpapa —15°. O6caeqoBanHe npousBomusocn c l-ro no 10 IX.. 
B mepspple ceMb JHeH OCMaTpHBaJIHCb HOPbl MH MOMeWLeEHHA B ABYX MyHKTax — 
VWau-Bo u Xomanp-To. B KypxATHHKax Oblm0 co6paHo MHoro Kemet Argas. 
persicus Oken.; Ornithodorus ne OpluiM Haliqenbl. B mocmenHue TpH JHA noO- 
HCKH KJlewleH MpoBoAMIucb B ceweHHH Uanb-3M, Haxofaujemca B 30 KM OT 
r. YpyM4uH B ceBepo-3aaqHOM HampaBuieHHH. Ilo coo6ujeHuio MecTHoro Bpaya 
B yesqe Uanb-3H ObliM 3a0o/leBaHHaA, KOTOpble MO KJIMHHYeCKUM Mpv3Ha- 
KaM CXOJHBI C MalipveH, HO MpM JIeYeHHH XMHHHOM MOMOXKUTeMbHOFO pe- 
3yJIbTaTa He ObIVIO MOmyUeHO. 

B manqmaptTHoM oTHomeHHM ye3q Uanb-13H MpesctaBraer coboH nomynyc- 
TbIHIO. Heqaneko oT HacemeHHoro NyHKTa UaHb-13H, B lOro-3alaqHOM Hanpapuie- 
HMM, PaCMOsO%KeHbI MOFWJIbHbIe KYPraHbl, OKPYXeHHbIe cTapou, Momypaspy- 
WeHHOH creHoH. Y ocHOBaHHA UMeeTCA MHOFO MeIKUX HOP. Bowb,wHHCTBO H3. 
HMX OOpauleHo Ha tor. Ocmorpexo oxono 20 Hop, 43 HX B Tpex Obl COOpaHl 
1226 xaenyeH Ornithodorus: 94 muuuHKu, 892 uumdpt, 134 camua, 106 camox: 

Bxo B HOpbl pasHblx pasMepos: 10x15 cm, 7 x12 cm, 25X15 cm. Pny6una 
HOp pasJiM4Ha (10 2 M C pasBeTBAeCHHbIMH Xoamu). Cy6crpaT B HOpax cyxoil. 

HUX ObWIM HalijleHbl: MIVIbL Ka, JIMYMHKM 2KYKOB, KYKU, CKOPMHOHDI. 

CoOpanuble KleujH onpefenenbt Kak Ornithodorus tartakovskyi Olen. Jo: 
MOceqHero BPeCMeHH STOT BHI Obl U3BeCTeH TObKO B CopercKom Corose. M. B. 
Tlocnenopa-Irpom (*) Bbicka3ama mpefnonoxwenue, uto O. tartakovskyi, 
BepoxTHO, BcrperutcsA B Mpane u B Kurae. Haum cOoppt — ato neppas HaxoyKa 
3THUX Kemet B Kurae. 
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Jina Mpopepku ecrecTBeHHO! 3apaxKeHHOCTH cHMpoxeTaMu KueMIM OBLIM 
COpMJeHbI Ha 24 OenbIx Mpiuax (no 30—40 Kknemelt Ha KaxKyoli MbILUH). Beero 
laKOPMJ1eH 641 knem; c 4 JHA Mocne KOpMeHUa Keel eExelHeBHO 13 KPOBH 
(@2KJOH MBI TOTOBMJIMCb TOJICTHIE Kal JIA UcceqOBaHUA Ha cMMpoxer. 
“CIM B TeveHHe 2 Hefelb CHMPOXeTbI HE NOABAIMCh, UCCeoBaHue KpOBH 
IpeKpamlanocb. IIpu sa6oueBaHHu MBI KpOBb uCCeqOBalacb B TeYeHHe me- 
Alla. 

3 24 nofonbirabix Mblel 3a6orerm 17. UaxyOanuonnpli nepuoy Opi or 
fo 8 jHeH, uae 5—6 Aue. [IpogomKutenbuocTp cnupoxero3a 8—14 znei, 
 OobWMHCTBa MblueH 10—13 Hea. Cnupoxer Obl0 Mano, MUD uspeqKa y 
[EKOTOPbIX MBILIeH MOXKHO ObWIO Hality 1—5 u Gomee cnupoxer B KaxKIOM Moule 
peHuA ToNcToH Kanu B Teyenve 1—3 Heli. TeveHne cmmpoxerosa y MbIUeli 
[PH 3apaxKeHHH KUTaHCKMM LWTAaMMOM BO36yAMTeIA CXOQHO C JaHHbIMM akan. 
‘. H. Masnoscxoro, M. B. [locnenosoii-Irpom u A. H. Cxpsmuux (°,%), 
‘oTopble paOoramu c Ornithodorus tartakovskyi u3 Cpequei Asun. 

Uepes 3 Mec. nocae NepBoro KOPMJeHHA TPH TpyMMbl 3apaxKeHHEIX Kueuleli 
HOBa ObWIH HAKOPMJICHbI Ha GeJIbIX MbIIllax, KOTOPble TakxKe 3a6omemnH. Mcnpirsi- 
aylaCb Jlalee BOCIPHMMUMBOCTS pa3sJIMUHbIX XKMBOTHbIX K KHTalCKMM IITaMMaM 
mupoxer. Ha yByx cBuHKaxX KopMuucb 110 Knemel, paHee BHISbIBABLIMX 3a- 
OJIEBAHHe MbllueH; B TeveHHe 2 Heeb CIHPOXeT B KPOBH CBHHOK He Opwio. Ue- 
€3 MeCAIL MOCJIe NepBoro KOPMJICHHA Ha OAHOM M3 STHX CBHHOK Obl HaKOpMe- 
bl 3apaxkKenuble Ornithodorus papillipes us r. Kamrapa — cpuHuka 3apa3uuacb. 

JipyM JipyruM CBHHKaM Ha CJIM3MCTYIO HOCa HW KOHbIOHKTHBY Tla3 ObWIH HaHe- 
eHbI 10 5—7 Kaleb KPOBM CO CNHpoxeTaMH OT OobHOH MBM. Sapaxenusa 
e Obl. ; 

Sapaxenupie O. tartakovskyi (59 ocoOel) KopmMusucb Ha AByxX XOMAKax 
Mesocricetus auratus Water). Ha 6 nenb nocne KopMaeHuaA KuleMeli B KpOBH 
MHOrO XOMAKa MOABHOCb HeMHOFO CMMpoOXxeT, epxasucb on 10 AHel. 

Jipa kpomuka 3a0ou1e1H CiMpoxeTo30M Yepe3 7—8 HEH Noce KOpMJeHHS 
a Hux 84 3apaxKeHHbIX KeuleH. B revenue 3—6 Hel OOHapy2xXUBaNOCb Maso 
MH poxer. 

V3yyenve ocTaTouHOH uHdeKUMH MOSsra y OeJIbIX MbILIeH, HHPMUMPOBaHHbIX 
). latyschevi, mpopogumocb O. B. CuupHospm (*). Cnupoxerbi Onin oOHapyxe- 
bl B MOSry TOJbKO Y OAHOH MBI M3 8 , MO3r MpoBepsAJICA Yepes KOPOTKHH CpoK 
ocle OKOHYaHHA CIMpoxetemul. B To xe BPeMA HH(PeCKILMOSHOCTb MO3ra MbILUeH, 
ApaxKCHHbIX CMMpoXxeTOH Nereensis, ycTaHoBJeHa y 58 MbmueH us 22 mpose- 
SHHBIX. 

B Haumx onbirax Mosr ABYyX MbIllei, 3apaxKeHHbIX KOpMieHHem Ornithodo- 
is tartakovskyi us Ypymun, uvepes 25 AHel Nocme UCUesHOBeHHA CIMpOXeT 3 
epudbepuueckolt KpoBH Obl 2MYJIbrHpoBaH B (pusHoMOrMYecKoM pactBope (1— 

MJ); SMYJIbCHA Obla BIPbICHyTa B OPIOWIHy!O MOMOCTh YeTbIPeM 30POBbIM 
piiliam. Cnupoxerbl y HAX MOABHIMCh Ha 4 JeHb MH OOHApyxXuBaJHCb OT 14 Jo 
2 mueli. B HeKOTOpbie JHU cCMMpoxerT OblI0 1—5 B NOMe 3peHUA TOJICTON Kalu. 

OnpitTbl no 3sapaxkenuio 11 MopcKux CBHHOK KOpMJIeHHeM MX MHuUMpoBaH- 
bIMH Kuemamu Ornithodorus papillipes, mpopemenuble A. H. Cxppinnnx (°), 
pWIH OTPHWLATeIbHbIMH. 

Ham anaorwuHple OMbITh! c KOpMseHHeM 6 MbllueH, HAMILMpOBaHHbIMA 
nemamu O. tartakovskyi (mo 6 Kmemleli Ha MbIIb) TakxKe He av 3apaxKeHHs. 

Ornithodorus papillipes (35 Kmemjeli), coOpaHHble 43 HOp MbIIleH B JomMax 
_ Kamrapa, B 1a6opaTopHy pax bl KOPMHIMCh Ha MOPCKUX CBHHKaX. C 6 wHa 

KPOBH CBUHOK OOHAapy2XMBasHCcb CNMpoxeTHI B TeveHve 19—21 quel. 

BuBpogn. 1. Bnepssies Kutae o0napyKeHbl IpHposHble ovarH KeWeBoro 
o3sBpaTHoro THda HW HalieHbI Kenly Ornithodorus tartakovskyi. 

2. BplapseH BbICOKHM MpOMeHT ecTeCTBCHHOM 3apaxKeHHOCTH Kelle CIMpo- 
eTaMU B OOCeOBAaHHOM paloue. 

3. Ycranopjiena BOCIPMMMUMBOCTh K KUTAalicKOMYy LITaMMy CIIMpoxeT GOevbIx 
puueii, KpowHKoB u xomakoB (Mesocricetus auratus Water). SapaxenHve Mop- 
KUX CBMHOK JlalO OTPUIATeIbHbI pesyJbTAaT. 
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4. Uccneqopanve mosra JByX MblleH uepe3 25 AHeH nocwe HCdesHOBeHUA 


cMpoxeT H3 MepucbepHuecKoH KpOBH MOKa3al0 CoXpaHeHHWe MaTOreHHbIX CIMpo- 
XeT B MOSTy. 


BoeHHO-MeqHUMHCKaA akayleMua Tlocrynusio0 
um. C. M. Kupopa 10 IV 1958 
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